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ABSTRACT

THE EXPERIENCES OF
UNDERGRADUATE TEACHING ASSISTANTS
IN A CONSTRUCTIVIST REMEDIAL MATHEMATICS PROGRAM
MAY, 1992
KWAN-MIN LEE
B.A., NATIONAL TAIWAN UNIVERSITY
Ed.D., UNIVERSITY OF MASSACHUSETTS
Directed by: Professor Klaus Schultz

This study was purposed to understand the experiences of a group of
undergraduate teaching assistants (UTA) working in a college remedial
mathematics program which emphasized constructivist problem solving.
Data were collected from four sources: in-depth and post interviews with the
UTAs, interviews with the co-working instructors, interviews with two students
from each of the UTA’s class, and classroom observations.
Results were presented in two ways: (a) UTAs’ stories were told in individual
profiles, detailing their experiences learning math from early school years and their
teaching math in the current context; and (b) from the perspective of their four
tasks (asking constructivist questions, classroom circulation, homework grading,
and working in the Study Center), describing their successes and difficulties.
Three important results were surmised from the data. First, UTAs’ past
experiences with math had a large effect on how they perceived their own math

abilities and the way they thought that math should be taught. Second, the use of
constructivst approach to teaching and learning was effective in changing UTAs’
perceptions of what math was and how it could be learned; however, it also added
pressure to these UTAs in their work with their students. Third, because of the
contructivist emphasis, UTAs experienced early on impact and task concerns as
well as personal concerns.
Suggestions for preparing training programs for similar populations were
advanced.
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CHAPTER I
INTRODUCTION

As more and more research studies report on student cognitive processes
(Wittrock, 1986), teachers are beginning to realize that lecturing is neither the
only nor the best method of instruction. Students learn best when they can
actively participate in the learning process. Ironically, the prevalent mode of
instruction in higher education continues to be lecturing. In more than half of the
165 American institutions classified as universities by the Carnegie Commission on
Higher Education, 89 percent of physical science and mathematics courses, 81
percent of social science courses, and 91 percent of philosophy courses are taught
by lecturing (Thielens, 1987).
Several teacher educators have proposed to facilitate college level teaching
and learning in ways other than lecturing. Use of Socratic dialog (Burgan, 1988;
Sinaiko, 1988) and development of learning centers (Christ & Coda-Messerle,
1981) are two possibilities. While many suggestions advocating use of small groups
and individualized instruction rely on graduate students serving as teaching
assistants (TAs), one author suggested the use of undergraduate students in
college classrooms (Katz, 1988).
In Katz’s opinion, there are at least three advantages in using
undergraduates as TAs. First, the TAs themselves learn more. Second, when
small-group instruction is being used in a large class, TAs can be used to facilitate
and monitor group process. Third, students learn more because they are more
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active learners in a small group than during lectures. Katz even argued that
undergraduates tend to be better TAs than graduate students because they are
more enthusiastic and less preoccupied with career goals and becoming
professionals. Even given these good arguments, one immediate and apparent
problem arises: how do we train undergraduates to be good TAs?
In order to design the most appropriate training for undergraduate TAs, it
seems important to understand first what undergraduates who already function as
TAs can tell us about their work.

Purpose of the study

This study was an attempt to understand the experiences of a group of
undergraduate TAs (UTAs) in a remedial mathematics program. With the
understanding of the meanings these UTAs make of their teaching experiences, it
should be possible to design training and curriculum materials which are most
appropriate for preparing future UTAs.

Research Questions

1. How do UTAs perceive their teaching experiences?

2. Is there any relationship or interaction between these UTAs’ experiences as
students and their subsequent experiences as teaching assistants?
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Background of the Study

The Cognitive Development Project (CDP) at the University of
Massachusetts, founded in 1984, consisted of two divisions: one for research and
the other for teaching. The research division has done extensive studies on college
students’ mathematical problem solving (Clement, 1983; Lochhead, 1983;
Lochhead & Clement, 1979; Rosnick & Clement, 1980; Rosnick, 1982). The
teaching division offered two remedial mathematics courses: Basic Math (Math
010L) and Algebra I (Math 011L). In 1987, the CDP changed its name to the
Scentific Reasoning Research Institute (SRRI), and the teaching division was
named the Basic Math Program (BMP).
The two remedial mathematics courses used the constructivist approach
(Von Glasersfeld, 1989) to learning and teaching. Students in the courses did not
listen to lectures but solve mathematical problems in a structured setting involving
pairs of students working together. Since the fall of 1984, the two courses have
made extensive use of teaching assistants. In each class one graduate student
served as the instructor and one undergraduate student worked as the assistant
(UTA). This study is focused on the experiences of the UTAs in the BMP.

Significance of the Study

In an age of increasing agitation for curriculum reforms in education and
higher education, it is becoming imperative that college instructors rethink their
methods of instruction to consider alternative methods to lecturing, such as small
group discussion, paired work, or small group projects. Adoption of such changes,
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however, poses the difficulty for instructors of supervising and/or monitoring all of
the groups at the same time. Trained undergraduate TAs are one solution to
alleviate this problem. Compared with graduate TAs, they are relatively
inexpensive, if perhaps not as knowledgeable in the subject being taught. This
study can advance our understanding of how undergraduate TAs function and how
they view their role, as a preliminary step toward understanding what should be
involved in preparing such novices to become effective tutors and assistants in the
college instruction processes.
One criticism frequently made of preservice teacher training programs
involves lack of actual practice time within the entire professional curriculum
(Kerr, 1983; Sykes, 1983; Veenman, 1984). For people considering a teaching
career, a UTA program will help meet this need for adequate teaching practice in a
variety of settings. This study can also shed light on some clinical practice aspects
of preparing future teachers during their preservice preparation.
A third contribution this study makes to the higher education community is
to provide an intimate view of a constructivist mathematics teaching approach
with emphasis on how UTAs understand their role in working with small groups of
peers. As the level of difficulty of Math 010L and 011L resembles mathematics in
elementary and high schools while the approach and the content of the courses are
geared toward a college population, the current investigation has the potential to
serve all communities who are interested in training and using peer tutors for more
effective instruction.
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CHAPTER II
RELATED LITERATURE

The main purpose of this study was to understand the experiences of the
teaching assistants in remedial college-level mathematics classes taught by the
constructivist approach. Four areas of research that address related issues are
identified and discussed respectively in this chapter. First was the
teacher concerns literature, which focuses on issues that preservice and inservice
teachers are concerned about and how those issues are related to the participants
in the current study. Since the background of the current study involved
cooperative classrooms and peers as tutors, the second area covered is a body of
research on cooperative learning and peer tutoring. The third area of research is
related to teaching problem solving in the context of mathematics since problem
solving was used in the mathematics classes concerned. Finally, the effects of the
types of knowledge teachers brought with them to their teaching are discussed in
the teacher knowledge literature.

Teacher Concerns

Being a teaching assistant meant responsibilities somewhat different from
those of a teacher. The undergraduate TAs (UTAs) in this study, however, shared
similar tasks with their cooperating teachers (the instructors) when they worked in
the classrooms. (For a detailed description of the responsiblities of the UTAs, see
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the next chapter.) Consequently they went through experiences similar to those of
new teachers. In order to better understand the experiences of these UTAs,
examining the teacher-concerns research was appropriate.
In their now classic studies, Fuller and her colleagues (1969, 1974, 1975)
identified three types of concerns which novice teachers seemed to share: concerns
about self, concerns about the task of teaching, and concerns about impact on
pupils. Examples of the three types of concerns are found in the questions: ”Do I
really know the subject matter?” (self-concern), ”How do I present my ideas to
the class?” (task concern), and ’’Will I be able to challenge the more able students
with this lesson while not losing the slower ones?” (impact concern). Not only did
Fuller and her colleagues identify the three types of concerns, they also observed
that the concerns of prospective teachers seem to progress development ally,
beginning with concerns about self, moving to task concerns, then to impact
concerns. For those who are beginning to teach, including UTAs in the BMP,
regardless of the specific situation, there is a need to understand their concerns.
Following Fuller and her colleagues, many studies have been done to
understand the concerns of teachers with various characteristics: different amounts
of teaching experience for student teachers (Arroyo &; Sugawara, 1983; Wendt,
Bain, &: Jackson, 1981) and for inservice teachers (Broyles &; Tillman, 1985; Hall,
1985); in various subject matters (Blosser & Helgeson, 1987, science; McBride,
1985, physical education; Wright & Campbell, 1987, microcomputer applications);
and at different grade levels (Arroyo &; Sugawara, 1983, early childhood;
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McGroarty, 1985, secondary; Wright & Campbell, 1987, elementary). The studies
reviewed below specifically addressed (a) the differences in concerns between
beginning and experienced teachers, and (b) possible effects of subject matter on
teacher concerns.
In a study that compared the concerns of preservice and inservice teachers
(Reeves &; Kazelskis, 1985), novice teachers did feel more concerned about their
own ability to handle the job (self-concern), but contrary to Fuller’s model of
development, both groups of teachers cared about the effect of their teaching on
the students (impact concern). Fuller and her colleagues (1969, 1973) found that
novice teachers’ concerns for themselves were so overwhelming that they could not
worry about the effect of teaching on students until much later, when they had
overcome the initial period of stress. The inconsistency between Reeves &
Kazelskis’ and Fuller’s findings might lie in differences in subject matter and grade
levels of the teachers involved. Fuller studied elementary teachers. Reeves &;
Kazelskis included a large number of teachers in their study (128 preservice and 90
inservice); but they did not report either grade levels or subject matters.
A study (Wendt, Bain, & Jackson, 1981) that investigated the concerns of
novice teachers in physical eduation addressed the effect of the subject matter.
Student teachers who were followed over a period of 18 months appeared to reduce
all of their concerns (self, task, and impact) by the end of student teaching. This
result again does not demonstrate the developmental trends illustrated by Fuller.
Wendt et al. proposed that the teaching situation in physical education may be
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very unique in that the student teachers tended to be idealistic before student
teaching and became realistic very quickly afterwards. Seeing that there were
many aspects they felt helpless about changing, such as overcrowded classes,
insufficient facilities, and lack of equipment, these novice teachers’ concerns for
impact were low at the end of student teaching. This study suggests an interaction
of subject matter with teacher concerns. The subject matter taught seems to
affect not only the initial concerns but also subsequent patterns and changes in
concerns over time.
Researchers have applied Fuller’s concerns model to examine the attitude of
inservice teachers toward staff development and innovations. Most notable among
them is Hall and colleagues’ Concerns-Based Adoption Model, or CBAM (Hall,
Wallace, & Dossett, 1973), which measures teachers’ stages of concern when faced
with the necessity or possibility of adopting an instructional or curricular
innovation into their teaching.
The CBAM studies are relevant in the context of the current investigation
because of the requirement that a specific philosophy of teaching (constructivism)
is to be practised in the Basic Math classrooms. Although in recent years more
and more mathematics educators have advocated using a combination of small
group cooperative learning, instructor presentation, and word problems in
mathematics instruction (see 1988 spring issue of Educational Leadership for an
example), the most prevalent practice in mathematics classes, regardless of grade
level, is still lecturing and individual seatwork. By conventional standards, then,
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the constructivist approach is a radical innovation in mathematics teaching.
Findings from CBAM studies are therefore applicable here.
Based on data from numerous case studies, the CBAM delineated seven
specific stages of teacher concerns about adopting innovations (Hall & Loucks,
1978):
1. awareness (e.g., ”1 know what this innovation is about.”),
2. informational (e.g., "Tell me more about this part of the innovation.”),
3. personal (e.g., ”I’m not sure if I can do it.”)
4. management (e.g., ’’Are there any other ways to use it more effectively?”),
5. consequence (e.g., ’’Will students’ grades get improved?”),
6. collaboration (e.g., ”1 wonder if Mrs. B and I can work together on this
one”), and
7. refocusing (e.g., ”1 think I’d like to modify this part and use the innovation
in story time.”).

As can be seen, the CBAM matches roughly with Fuller’s model. The first
three stages are about self, the middle two about task, and the last three about
impact. The stages also imply a developmental continuum as does Fuller’s theory.
The CBAM differs in that it examines teachers’ concerns with relation to an
innovation and particularly with regard to their concerns with experiences in using
the designated innovation. Hall & Loucks (1978) hypothesized four types of users
(in increasing intensity of use): non-user, inexperienced user, experienced user,
and renewing user. A nonuser would show consistent concerns in stages 1-3
(self-concern), concerns for other stages being low. An experienced user, on the
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other hand, would show a different profile, expressing lower self concerns (stages
1-3) but higher impact concerns (stages 5-7).
One study (Faucette, 1987) that applied the above model to seven physical
education teachers with various lengths of teaching experience was able to identify
three ’’participation styles” of innovation adoption among the participants. The
researcher labeled them the resisters, the conceptualizes, and the actualizes. The
individual profiles indicated interesting patterns of growth over time. The resisters
were like the nonusers in Hall & Loucks’ (1978) hypothesized development. The
conceptualizes followed first the nonusers’ and then the inexperienced users’
paths. Finally there were the actualizers who began by sharing the non-users’
concerns, moving then to the inexperienced users’ concerns; still later, as their
experience in using the innovation increased, they expressed concerns associated
with the experienced users.
It appears, therefore, that if an innovation is to be implemented successfully
in the classroom, not only do the concerns of teachers need to be understood, but
teachers’ concerns over time may reveal different types or patterns of adoption of
the innovation. As stated by Hall (1985), if the earlier concerns for self can be
resolved, then task and impact concerns can be gently called to teachers’ attention
and an innovative program can become much more effective. It is a process of
identifying concerns, resolving them, and helping the teachers ’’grow into” the next
stage of concerns.
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Mathematics has been regarded as a subject matter in which goals for
learning are defined relatively clearly (e.g., learn how to factor a quadratic
equation). Products of learning are often emphasized (e.g., get the right answer)
more so than processes (e.g, think of a different way to solve it). Since teachers
may choose to focus on either the product or process aspect of learning, or some
combination, this choice depends on their views of how a particular subject matter
should be taught.
This choice was highlighted in Plihal’s study (1982). Among the 30
elementary teachers interviewed, Plihal identified 2 distinct types of reward
orientation: one emphasized the experiences of interacting with students, the other
focused on students’ performance. Observations of social studies and mathematics
classes showed that teachers who viewed interaction processes as rewarding enjoyed
teaching social studies more, while teachers who regarded student achievement as
more rewarding found teaching mathematics more enjoyable. In addition, teachers’
classes for both subjects showed contrasts in goals, tasks, required skills, and
feedback. Social studies classes had varied instructional formats and high student
involvement, such as small group activities, debates, and games. Mathematics
classes, on the other hand, typically contained individual seatwork and algorithmic
drills. In other words, in social studies a student was to learn from the processes,
whereas the goal in mathematics lessons was to get the right product.
If a teacher’s reward orientation is chiefly based on students’ performance on
tests, it would be interesting to know whether her concerns are affected by what
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she sees as more important, product or process. Since a part of the impact
concerns relates to student learning outcomes, a teacher who is new and
inexperienced, but keen on getting solid performance results from her students
may express impact concerns much earlier than teachers whose rewards come from
interactions with students.
It appears, then, that subject matter has an effect on the concerns of the
teachers in more than one way. The student teachers in physical education (Wendt
et al, 1981) did not show as many task or impact concerns toward the end of their
student teaching experience, perhaps because they became realistic very quickly
about the circumstances of the schools. The preservice teachers who showed
similar early concerns for impact as the inservice teachers (Reeves & Kazelskis,
1985) may have done so because of particular subject matter contexts. The -way
teachers view how a particular subject matter should be taught (Plihal, 1982) may
have a great effect on which aspects these teachers feel particularly concerned
about.

Cooperative Learning and Peer Tutoring

Students in Math 010L and 011L spent a large portion of their class time
working on mathematics problems in pairs or in groups. They were encouraged to
work either cooperatively or as listener/solver (See next chapter for a description
of participant roles). It is helpful to review research about cooperative learning to
better understand the teacher’s role in such context. Cooperative learning is a
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form of classroom grouping in which students have to work together closely either
to finish an assignment (a focus on cooperative task structures) or to get
particular rewards such as teacher’s praise or better grades (a focus on cooperative
reward structures). Cooperative learning frequently is contrasted with other
methods of student grouping, such as individualized learning and competitive
learning, as part of many research studies (see Sharan, 1984; Slavin, 1983).
When the UTAs worked with each student pair/group in class, they did not
function like a teacher who lectured or provided solutions, but instead followed the
constructivist approach by encouraging students to think on their own and to
construct their own answers. Their UTA role was more like that of a peer tutor,
since peer tutoring studies usually had students serve as teachers to other students
of similar status (see Cohen, Kulik, & Kulik, 1982, for a review). Such tutoring
was often conducted one-on-one, but sometimes there was one tutor with a group
of 4 or 5 students, as in the British system. The review in this section included two
parts; one about studies on cooperative learning, the other about peer tutoring.

Cooperative Learning

The bulk of research on the effects of cooperative learning has focused on
comparing students’ pre-posttest academic performance and/or prosocial behavior
(see Bossert, 1988, for a review). Studies of this type do not often provide
explanations on the theoretical level. Instead, they demonstrate that cooperative
activities do (or do not) succeed in improving students’ academic and/or
behavioral performance, but they don’t explain why or how cooperative processes
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work. As Bossert (1988) correctly commented, except for a handful of studies
which describe student interaction within small groups (Webb &; Kenderski, 1984,
for example), most researchers have paid little attention to the group process
within as well as between groups.
The issue of interest for my study was not to determine whether cooperative
learning was effective in the remedial mathematics classrooms, but rather to find
out how UTAs acted as teachers/tutors in their role of promoting cooperative
activities among the students. There are only a few studies that specifically
address tutoring behaviors among the group members or between the teacher and
the students. Even those researchers who mentioned what they called
’’helping/tutoring” behaviors failed to describe what the tutoring behaviors were,
so it was difficult to determine whether such tutoring was similar or different in
nature or in quality from the tutoring studied here. (A typical tutor in Slavin’s
study, for example, monitored another student’s progress in an assignment, for
instance number facts, by correcting the tutee’s answer sheets and providing praise
whenever appropriate. See Slavin, Leavey, &; Madden, 1984).

Peer Tutoring

A second area of research that can shed light on effective tutoring behaviors
was from the peer tutoring studies themselves. Tutoring is not typically part of
the educational system in U.S. schools. Thus this process has received relatively
little notice in the past. Program descriptions were the most common information
available (see Christ Sz Coda-Messerle, 1981). The studies reviewed below were
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either results of the recent interest in cognitive science or from the century-old
tutoring tradition in English universities.
In a review of 65 studies on tutoring programs (Cohen, Kulik, & Kulik,
1982), both tutors and tutees were found to perform better on exams than their
peers. The students also expressed more positive attitudes toward subject matter
which they either had taught or received tutoring in. There were two cognitive
benefits hypothesized for the tutor (Bargh & Schul, 1980). First was an increase in
organization and elaboration of the specific subject matter (a content-specific
gain); second was an increase in general learning strategies that can be applied to
other subject areas (a generalized gain). This study indicated actual gains in a
specific subject matter (geology). Students who were told to study the material in
order to teach somebody else later showed better retention of the material on both
themes and details than those who studied for a test. The generalized-gain
hypothesis, however, was not confirmed.
In one study, female undergraduate students were asked to tutor
(one-on-one) peers in Esperanto, a constructed international language (McKellar,
1986). The tutors were told to help the tutees’ performance on a test as much as
they could. With tutoring behaviors in mind, this researcher found that the tutors
to a large extent imitated behaviors that were modeled for them on an
instructional videotape. The tutees spent a lot of time repeating words, phrases
and sentences after the tutors, just as the video instructor did with the tutors
themselves. Interestingly enough, this repetitive behavior was not found to relate
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to the performance of either the tutees or the tutors. What seemed instead to
influence both parties on their posttest outcomes was the tutors’ elaboration. The
number of clarification questions the tutees asked was also related, but only to
their own success. This study indicates that tutors were most effective if they
elaborated frequently on concepts and issues in the material. The study did not
describe the nature of ’’elaborations,” nor state whether the elaborated information
was qualitatively or quantitatively different from what was originally presented.
In another study the interactions among college athletes and their tutors
were observed (Hixon & Sherman, 1988). Tutoring protocols were analyzed on two
dimensions: the use of time and the type and source of questions. The results
indicated that the majority of tutors’ time was devoted to presenting information.
The tutors asked few questions and provided little time for students to ask or
respond to questions. They talked about three times as much as students and
asked about six times as many questions. Hixon and Sherman suggested that their
data support the notion about tutoring that ’’the tutor is a dispenser and the
student is a sponge”. Note that the tutors in this study were academically better
students. Thus it appeared that a natural tendency for a tutor who was more
knowledgeable in the subject matter was to feed information to the tutees.
Still another study that investigated an adult tutor’s intervention behavior
with 3, 4, and 5 year olds (Wood, Bruner, &; Ross, 1976) reported that the tutor
displayed different intervention behaviors when she was with different age groups.
The task was to assemble wooden blocks into a pyramidal shape and the tutor was
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instructed to allow the children to do as much as possible for themselves. The
researchers observed that with 3-year-olds, the tutor was principally concerned
with enlisting a child into the task and intervened directly (by demonstration or
by presenting a block to the child) many more times than with the older age
groups. The tutor acted more like a verbal prodder and corrector with the
4-year-olds. With the 5-year-old group, the tutor acted as a confirmer and
checker of the child’s constructions. Overall the tutor adjusted her helping
behaviors according to the needs of the children.
In a study that proposed a similar idea, 9-year-olds who worked with a
partner were able to solve many more chemical mixture problems over a 3-month
period than children who worked alone (Forman &: Kazden, 1985). But this same
group of children who could successfully solve complex problems in pairs were not
much different from other children in task performance when they were tested
alone. The authors explained their findings with Vygotsky’s idea of ’’the zone of
proximal development”:

the distance between the actual development level as determined by
independent problem solving and the level of potential development as
determined through problem solving under adult guidance or in
collaboration with more capable peers (1978, p.86)

Although Forman and Kazden had peers rather than capable adults with
children as partners, this study neverthless indicated existence of such distance as
described by Vygotsky. In other words, the observing partner was doing a type of
’’scaffolding,” similar to what the tutor did in Wood et al.’s (1976) study.
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Another interesting result from Forman & Kazden was that the children who
had partners performed far better in a delayed posttest (4 months later) than
those who had no paired working experience. The authors suggested that problem
solving strategies may first appear in social interactional contexts and only later
become internalized. In other words, children who worked together on problem
solving tasks not only could attain higher problem solving skills but the effect
lasted longer. The role of a teacher as described by this study was twofold: to
provide scaffolding assistance which consisted of the elements of a task that were
initially beyond the learner’s capacity, and to provide a context where social
discourse and hence thinking could occur (see also Bruffee, 1984, for discussion of
a similar approach to teaching writing).
The facilitative role of a partner in problem solving situations was also
supported by Lochhead (1985). When working with a partner, according to
Lochhead, the student held at least two advantages: she was forced to articulate
her thoughts, and she was exposed to different ideas. Furthermore, in such a
context of discussion and communication, metacognitive skills could be promoted
and cultivated (see also Narode, 1985). Here metacognition referred to the ability
to reflect on, monitor, and revise one’s own thinking processes. The responsibility
of a teacher shifted to some extent from teaching the contents of the knowledge to
teaching the process through which ideas could be communicated and exchanged.
A number of English universities and colleges have joined in investigating
and developing methods of teaching physics other than lecturing (The Higher
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Education Learning Project, or HELP, sponsored by the Nuffield Foundation,
1970-1976). One of the outcomes of the Project was a book which provided
excellent discussions on issues and techniques involved in tutorial teaching
(Ogborn, 1977). Although in a somewhat different context (the tutorial system in
English higher education had a faculty member tutor 3 to 6 students weekly), two
aspects of tutorial teaching were particularly relevant. One concerned the
dynamics of people in groups and the other involved the language of the subject
matter.
People in a group, to begin with, played out roles which complied with what
they understood about the context. They also brought along varying degrees of
commitment to the group as well as to the task assigned. Consequently, the group
members negotiated covertly or overtly with one another to develop a pattern of
interaction and respective responsibilities each member was expected to contribute
to the group. The power each member had within the group was dependent on
several factors: the roles defined and recognized by the members (e.g., tutors and
tutees), nonverbal behaviors (leaning forward, looking bored, staring at the ceiling,
were some examples), and verbal behaviors (constant interruption, always taking
the first turn to talk, and so on). Once a pattern was established, tacitly or
declaratively, the members grew to depend on one another for fulfillment of the
task at hand.
A successful tutor had to be on the lookout for the things mentioned above.
Since the tutor was usually the senior or more knowledgeable member in the
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group, she had more power in the formation of the dynamics of the group. A tutor
might initially announce the agenda of the meeting and ways to achieve the
agenda. The more explicit the instructions were, the easier it was for the students
to play out the roles. The tutor might also express her expectations by all the
channels outlined above. For instance, researchers in the Nuffield Project found
that tutors waited an average of 5 seconds after posing a question to the students.
The longest wait was 10 seconds. In one particular instance, the tutor spoke 5
times as much as the 3 students combined, a phenomenon also found in another
study (Hixon & Sherman, 1988). When teh tutoir used too much time providing
information, it created greater silence on the part of the students.
With regard to language in a group, the Nuffield Project (1976) found that
tutors’ speech was notably more fluent, longer, and complex in structure, which
made it difficult to interrupt. Students often made shorter, broken remarks and
throughout their speech checked on how accurate their statements were, using the
tutor as a reference point. This showed that language was good at reflecting the
pattern of authority. The researchers further suggested that misunderstanding
could be revealed by the way students talked. The problem, though, lay in the
difficulty of giving a clear account of confusion. It was difficult enough for students
to express, in newly learned terms, difficult ideas. It was even more complex to
identify where the absence of understanding was. Unless students talked
sufficiently, it was hard for the tutor to find out what the barrier was. Even if the
difficulties were identified, there was still a distance between knowing the concept
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correctly and fitting the correct concept into the cognitive framework a student
possessed.
Moreover, the most common form of speech in tutorials was questions.
Tutors used logical strings of questions to teach concepts. Students used questions
to avoid answering or to seek approval. The game of ’’Guess what I am thinking”
was often played by the tutor with the students. The researchers painstakingly
illustrated conceptual networks of several physics concepts in the hope that they
would help form better step-by-step questions to be used by the tutors. In other
words, the more thorough a tutor’s knowledge about a topic was, the more likely
her questions would be prepared in a fashion which facilitated students’ thinking.

Teaching Mathematical Problem Solving

During the past decade, the National Council of Teachers of Mathematics
has twice called for a shift of mathematics curriculum from teaching facts and
drills to teaching problem solving and thinking skills (1980, 1987). More recently
the Mathematical Sciences Education Board Curriculm Frameworks Task Force
also proposed developing four abilities: (a) the ability to understand mathematical
concepts and methods, (b) the ability to discern mathematical relations, (c) the
ability to reason logically, and (d) the ability to apply mathematical concepts,
methods, and relations to solve a variety of non-routine problems (March, 1988,
cited in Schoenfeld, 1989). All of the above abilities involved problem solving to
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various degrees. We can conclude that the emphasis on teaching mathematical
problem solving reflects a general sentiment held by most mathematics educators.
Students in the Basic Math courses were always encouraged to construct
their own solutions to problems. Since a student had to develop rather than
imitate a solution process, she ususally could not achieve it without having some
understanding of what a problem was asking for, and having a justification for her
solution. The focus of the courses was to allow the students to understand
mathematical concepts through solving problems and to be able to defend their
own solutions.
There has been little agreement among researchers as to what mathematical
problem solving encompasses. For example, in one case, researchers discussed
mathematical problem solving from the perspectives of syntax, context, content,
and structure (Goldin &; McClintock, 1980), whereas another researcher suggested
teaching it by helping students develop problem solving strategies, metacognition,
and a mathematical point of view (Schoenfeld, 1989). Still another argued that
students’ mathematical concepts should always be considered when a curriculum is
being planned (Kaplan, Yamamoto, &: Ginsberg, 1989). Whatever the arguments,
the role problem solving played in mathematics instruction required clarification.
This section of the literature review started with a discussion of the relationship
between problem solving and mathematics teaching, then proceeded to highlight
four components that were essential in teaching problem solving. As a reminder,
the discussion and the selection of the components were made only when they were
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relevant to the context of the current study. Other issues not included here are not
in any way less important to the field.

Problem solving and mathematics instruction

There are three ways which problem solving can be implemented in
mathematics instruction (Shroeder &; Lester, 1989): teaching about problem
solving, teaching for problem solving, and teaching via problem solving. A brief
review is presented below.
Problem solving can be taught as a topic by itself independent of any subject
matter. For instance, Polya’s (1945) well-known 4-step strategy has been widely
used as curriculum material for general problem solving skills training; Schoenfeld
(1985) devoted much discussion to developing and teaching general heuristics; and
Newell and Simon (1972) identified general problem solving strategies. Woods
(1987) specified problem solving as a distinct domain of knowledge, but he linked
it closely with two other factors: subject matter knowledge and the experience of
the problem solver. Shroeder & Lester (1989) labelled this type of teaching
problem solving, regardless of its content, as teaching about problem solving.
Problem solving is sometimes used as a way to test students’ understanding
after a mathematical concept was taught. Mathematics textbooks are usually
arranged as follows: the section on mathematics algorithms and concepts precedes
the problem solving section. Students accustomed to solving problems in a
narrowly defined topic (e.g., equations with 2 variables) would tend to mimic the
demonstrated solution process by picking out the numbers from a problem
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statement and fitting them into the operations required, without thinking much
about their meaning. To implement problem solving this way is referred to as
teaching for problem solving (Shroeder & Lester, 1989).
Problem solving can also be a context in which a particular subject matter
knowledge is presented and learned. For instance, Polya’s 4-step problem solving
strategy mentioned above would seem to promote teaching about problem solving.
In fact, he saw problem solving as a way to teach mathematical concepts. In his
later book, Mathematical Discovery (1962), Polya proposed three principles of
learning and teaching mathematics and argued that they could best be realized in
the context of solving real-life mathematical problems (see his Chapter 14). A
seemingly meaningless mathematical fact, when presented in a series of exploring,
formulating, and assimilating questions (what Polya called ’’consecutive phases”),
can be turned into an interesting and challenging discovery experience for
students. This third type of teaching mathematics was called teaching via problem
solving (Shroeder & Lester, 1989).
In the Basic Math courses, concepts were presented and learned in the
context of problems, which was what Shroeder & Lester (1989) called teaching via
problem solving. In addition, the BMP encouraged students to pay attention to
their own problem solving strategies, with an aim being to improve students’
problem solving skills. This latter practice was closer to the spirit of the first type
of teaching (about problem solving), though the content area was always
mathematics.
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Active learning

Polya’s (1962) first principle of teaching mathematics was to encourage
active learning in the classroom. He suggested using Socratic-style dialogs, since a
well-designed series of dialectic exchanges among the teacher and her students can
promote mathematical discovery on the part of the students. In order to make
discoveries, it was implied that students had to be active learners.
Similar emphasis was placed by other researchers on active learning. For
example, understanding should be the goal of mathematics instruction, according
to Shroeder Sz Lester (1989). They demonstrated that when problem solving was
used as the context, students would invent solutions that made sense to them.
Students gained understanding when they had to construct solutions actively, and
their solutions were richest when they were not ’’instructed” by the teacher or the
textbook. Intellectual autonomy was one of the main goals in two innovative
programs (Kamii, 1985; Cobb & Merkel, 1989; Cobb, 1991). Both used a
’’problem-centered approach” (Cobb & Merkel, 1989). Similar to what was
proposed by Shroeder & Lester, the two programs employed problem solving
activities in the classrooms (first and second grades, respectively) and encouraged
students to explore, invent, and discuss solution strategies independently. In fact,
the description of Cobb &; Merkel’s experimental classroom bore a close
resemblance to a Basic Math classroom in terms of the intent and the structure of
activities.
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The constructivist approach to teaching and learning mathematics gained
wide recognition rather recently (Kamii, 1990). Since September 1990,
Arithmetic Teacher started a column solely devoted to reporting studies which
relate the constructivist perspective of instruction to classroom practices
(Clements & Battista, 1990). One of the two main goals of mathematics
instruction advocated by Clements & Battista is to help students become
autonomous and self-motivated learners. Active learning, in other words, is an
inherent component in constructivist mathematics teaching.
Another study elaborated on active learning from the viewpoint of
communication (Lappan & Schram, 1989). For Lappan & Schram, communication
was regarded as essential in the process of making sense of mathematical concepts.
Conversing with the teacher or with one another enabled students to formulate
and clarify their thinking. In addition, when communication, whether verbal or
written, was a regular activity in the classroom (e.g., discussion, small groups,
etc), both the students and the teacher were forced to make sense for themselves
and with others. The process of making sense of a mathematical concept required
active work from the learners. Everyone involved, students and the teacher alike,
had to participate actively in an act of communication. Lappan & Schram’s study
highlighted not only the importance of active learning in mathematics teaching,
but also the role communication plays in mathematics classrooms.
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Language and communication

The role of language in mathematical instruction has been highlighted in
many studies. In her fifth grade mathematics class, Lampert (1988) first initiated
discussion on defining terms and had the class decide on a pool of precise terms.
Words like ’’proof’ ’’revise” ’’think” ’’know” ’’explain” were featured and seemed
accessible to every 11-year-old in her class. The teacher not only initiated the use
of these terms, she also tried to clarify and extend students’ use of these
expressions. Lampert’s argument followed that of Lakatos (1978): if we could
create an atmosphere which simulated how real mathematicians conducted their
work, i.e., the way they thought about mathematics, the kind of conversation they
had with one another, and the feeling of excitement when new ground is broken,
we would be bringing the world of mathematics closer to the students. Schoenfeld
(1989) referred to this as learning a ’’mathematical point of view” and joining in
the mathematics community. Greeno (1990) went further to propose the creation
of a community of mathematical conversations as a new direction for mathematics
curriculum in the classroom.
Mathematical language, which shares the use of some symbols with the
t

English language, is frequently the source of confusion for many students. Clement
(1982) investigated and documented the use of algebraic symbols by college
students. He discovered that students tended to treat variables as labels and used
some ’’semantically laden letters” (Rosnick, 1982) without differentiation. Students
would say there were more professors in the equation 6P = S, where P and S stood
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for the numbers of professors and students respectively, because the equation was
read by many students ”6 professors equal 1 student.” The emphasis on learning
mathematical language was also reflected in an elementary level mathematics
curriculum (Irons & Irons, 1989). This curriculum called for using problem solving
to guide students’ mathematical language development through 4 phases, from
everyday English (Child Language), to the language associated with the concrete
materials and objects in the problem context (Material Language), then to the
specific actions applied to the materials (Mathematical Language), and finally to
the symbolic representation of the action process in mathematics (Symbolic
Language). Irons Sz Irons showed that by guiding students through these 4 phases,
rather than imposing an entirely foreign system of symbols on them, students
could learn to relate to and make sense of the mathematical concepts better.
The Nuffield Mathematics Project (1967) paid attention to the roles of active
learning and language more than 20 years ago. These researchers described the
role of a teacher (for children aged 5 to 13) in three steps. First, the teacher tried
to facilitate students’ observation when students experimented with a new
environment; second, she introduced necessary language related to the particular
topic or event being studied; third, she oversaw the emergence of a problem from
the observation. The first step was closely connected with the spirit of discovery
learning, which Polya also emphasized. The second step echoed Lampert’s work on
defining and sharing a common pool of terms. The last step recalls Cobb &
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Merkel’s argument about students determining their own problems with which to
work.
To sum up, when problem solving is the context in which mathematical
concepts are taught and learned, educators have noted two issues. One is to
encourage students to learn, discover, and understand by actively participating in
the learning processes. That is, students have to make an effort to understand the
mathematical concepts being taught.
The other issue was the role of language and communication in problem
solving classrooms. The main problem here seems to be lack of training and
practice in the use of mathematical language for both teachers and students. To
have students engage in problem solving in the classroom simply makes the issue
more prominent.
Thus far, this review includes only studies that approach mathematics
instruction via problem solving and does not cover problem solving strategies and
heuristics (teaching for problem solving). I do not claim that knowledge of
problem solving strategies and heuristics is not important in mathematics
education, or specifically to the UTAs. In fact, as mentioned in the beginning
paragraphs of this section, the BMP endeavored to bring to the attention of the
students the importance of having sound problem solving skills. To have some
knowledge of problem solving heuristics and some experience in using them can be
very effective instructional tools for the UTAs.
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Problem solving heuristics

The literature on problem solving heuristics is huge (see Schoenfeld, 1985, for
example). For the purpose of this investigation I have used one study (Clement,
1984) to illustrate how knowledge of problem solving heuristics can be useful for
the UTAs. Clement’s list of basic problem solving skills was especially relevant
because the subjects in his study were students in the BMP.
Part of Clement’s list of skills reflected what I have described so far. Skills
such as ’’precision in verbal expression” and ’’precision in expression using written
symbols” involvs the use of language. Skills that emphasize comprehension and
representation are indirectly related to active learning. If these are desirable skills
for the BMP students to become equipped with, it would be advisable that the
UTAs at least be aware of them. For example, if a UTA asked a student pair
’’What does the problem want to know?”, it might imply that this UTA was using
the ’’finding the goal and the givens” strategy to help guide the students.

Emotion

One last issue to be included in this section is the research on the effect of
emotion on learning and teaching mathematics. There has been a confusion of
terms in the study of affect (Hart, 1989). In this section I have followed Hart’s
(1989) suggestion by adopting the terms in the work of Mandler (1984, 1988).
Mandler (1989) observed that emotions are generated by ’’cognitive
appraisals of particular situations.” Mandler’s definition of emotions has two
implications. First, emotions are not mere organic reactions, but involve mental
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and cognitive processing. Second, emotions are tightly associated with contexts in
which they occur.
Carter

Yackel (1989) tried to connect emotions with cognition,

mathematical activities, and mathematical beliefs. They observed college students
in a mathematics anxiety program and reported that anxiety was not an inherent
response to mathematics, but was based on an individual’s beliefs about
mathematical activity.
Since cognitive activities are involved in mathematics problem solving and in
emotional responses, one researcher (Adams, 1989) suggested that a teacher take
into account ahead of time affective goals in addition to cognitive goals. As a
teacher herself, Adams reported that she often revised her lesson plans in response
to her interpretations of students’ emotional reactions.
Emotions are also contextualized. That is, depending on the culture and
expectations, similar contexts will warrant different emotions. Cobb, Yackel, &;
Wood (1989) observed and documented the emotional responses of the students
and the teacher in an experimental mathematics classroom (second grade). In
order to generate the kind of environment where finding solutions by one’s own
effort was valued, making mistakes was natural, and excitement about new
discoveries was appreciated, the classroom teacher in their study spent the
beginning class periods redefining and renegotiating with the students what a
mathematics class should be like. In other words, a new set of expectations had to
be built in the classroom before the described environment could be created.
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Furthermore, the creation of the new learning environment made some negative
emotions associated with mathematics learning (e.g., frustration, anxiety) less
likely to occur.
Two incidents cited by them illustrated this point nicely. One student
volunteered his solution on the board. In the middle of his explanation to the
class, he realized his mistake, smiled at the teacher, explained his error in front of
the class with a smaller voice, then went back to his seat. Another time, a student
went up to the teacher looking agitated and frustrated. He had been working on a
problem when another student came and told him the answer. ”He broke the
rule!” the student said. To the students in this classroom, frustration was allowed
when one’s own right to solving problems was violated, and respect for effort was
emphasized in place of laughing at others’ mistakes.
The students in the BMP were no strangers to negative emotions when it
came to mathematics. Not only had they not had a successful history with
mathematics, but the format in the Basic Math courses was so foreign to them
that it violated all their ideas of a mathematics classroom. From Mandler’s work
we know that emotions are tied with contexts. When the context is at odds with
’’the norm”, negative emotions are bound to exist. That was why-the teacher in
Cobb et al’s study had to spend time renegotiating and reconstructing the
consensus for the context - the mathematics classroom. If second graders needed
such extensive retuning, how much more work would it take for college students to
change their perceptions of what a mathematics class should be like? Clearly there
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is a need to understand more about emotions and cognitive processing before
emotional factors can be considered in the curriculum (Fennema, 1989).
A large proportion of the studies reviewed above involved elementary grade
students. That is the school level at which most relevant studies have been carried
out. The selection of studies reported here is based on their relevance to this
investigation in terms of proximity of contexts and teaching philosophy rather
than student population. I believe that the conclusions are applicable to the
college classroom as well.
In summary, teaching mathematics concepts via problem solving and
learning mathematical problem solving skills are essential tasks in the Basic Math
courses. Mathematics instruction is most effective when it leads students to
actively participate in problem solving processes and to learn to communicate
mathematics concepts in a precise language. A teacher should always consider
emotional aspects of learning as part of her lesson plan. Negative attitudes can be
avoided when the context of the mathematics class is redefined by the teacher and
the students together.

Teacher knowledge

The undergraduate TAs in the BMP performed a number of duties (see next
chapter for a description). In order to successfully accomplish these tasks, they
ought to have a set of skills and knowledge from which to operate. In other words,
the kind of work these UTAs did was contingent upon their knowledge. It is
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therefore important to examine, from the research on teachers’ knowledge base,
what types of knowledge the UTAs’ work required, then to review studies which
identifed sources of teachers’ knowledge, and discuss them in the context of the
UTAs in the BMP.
Seven components are identified as constituting the professional knowledge
base of teaching: knowledge of curriculum, of learners, of educational aims, of
other content, of subject matter, pedagogical content knowledge, and general
pedagogical knowledge (Wilson, Shulman, &; Richert, 1987; Shulman, 1986). Of
these seven, three require definitions here. Knowledge of other content refers to
knowledge a teacher has outside the subject matter being taught. Pedagogical
content knowledge is specialized information facilitating the learning of a specific
subject matter, such as using particular analogies or examples that helps students
learn mathematical concepts more easily. General pedagogical knowledge refers to
generic teaching skills useful to all subject domains, such as classroom
management and organization strategies. These ’’knowledges” often influence a
teacher’s functioning in a holistic way. That is, the seven components are
integrated in a teacher’s thoughts, judgments, and decision-making.

The UTAs’ work

The UTAs in the BMP were responsible for three main tasks: to work with
student pairs in the classrooms and in the Study Center, and to grade homework.
It was apparent that grading homework demanded a solid understanding of the
subject matter involved. When the UTAs were working with students, on the

34

other hand, two types of knowledge seemed to be of the most importance: the
subject mattter and the pedagogy specific to the subject matter. One needed to be
able to tell, within a short time, where students were stuck in their thinking about
the particular mathematics problem, and then to ask good questions to help them
work through the barrier. To identify a difficulty in a subject required sufficient
understanding of the subject mattter. To be able to ask sequential, helpful, but
not leading questions required a good repertoire of ’’case knowledge” (Shulman,
1986) and other forms of pedagogical content knowledge. Not quite so apparent
but also functioning in a less direct way were the knowledge of general pedagogy,
educational aims, and other content.

Subject matter knowledge

Studies of teachers’ subject matter knowledge report that it is reflected in a
teacher’s (a) organization of the lessons (Hashweh, 1987; Leinhardt & Greeno,
1986; Leinhardt & Smith, 1985; Shulman, 1987), (b) presentation and introduction
of a new topic (Ball, 1988b; Stein, Baxter, & Leinhardt, 1990; Wilson, Shulman, &;
Richert, 1987), and (c) evaluation of student responses (Ball, 1988b; Hashweh,
1987; Kagan, 1988). A brief discussion of the findings follows. In Hashweh’s (1987)
study, experienced teachers’ (secondary school, physics and biology) prior
knowledge affected the transformation of lesson organization. Knowledgeable
teachers adapted textbook organization of material when it did not match their
own understanding, and they were also more likely to detect poorly articulated
themes. The eight teachers (fourth grade, mathematics) in Leinhardt &; Smith’s
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(1985) study all taught the lessons in the textbook’s sequence but differed
markedly in their understanding of the topic (fractions). The similarity in the
teaching was superficial when the teachers’ explanations of and concepts and
algorithms were compared. For instance, in teaching reducing fractions, two
teachers gave a straightforward procedure to the class while a third teacher
discussed it in connection with dividing a fraction by an identity element. The
identity element was the core concept this third teacher used in teaching the unit
on equivalent fractions. The first two teachers differed in their presentation of the
reducing procedure as well. One had an efficient and succinct method, while the
other’s approach was fragmented and ungeneralizable. In other words teachers’
subject matter knowledge was reflected in their presentation and organization of
contents.
Concerning topic presentation, a novice teacher (secondary, English) in
Stanford University’s ’’Knowledge Growth in a Profession” Project (Wilson et al,
1987) organized lesson introductions (Shakespeare’s Julius Caesar) according to
his understanding of the theme (moral conflict) and also the number of alternative
representations of the theme available to him. The flexibility of his subject matter
knowledge structure determined the number of ways he could present the topic. A
5th-grade teacher in Stein et al (1988) performed a card sorting task according to
surface structures of functions and graphs (as opposed to deep structures), and
subsequently gave incomplete, sometimes inaccurate, explanations when he
introduced the topics in class.
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Hashweh (1987) discovered that teachers with a richer understanding of the
content matter were more likely to detect student misconceptions. Based on
theories and findings from cognitive science, Kagan (1988) speculated that teachers
with richer concept maps (called ’’planning nets” by Leinhardt & Greeno, 1986)
would be able to make decisions more quickly when interacting with students.

Pedagogical content knowledge

Teachers’ pedagogical content knowledge was likely to be embedded in the
instructional planning, classroom activities, and teacher-pupil interactions, among
other factors. Investigation was therefore more difficult and conclusions were less
obvious. The importance of this knowledge, however, cannot be overlooked since it
helps recveal why a teacher chose a particular strategy to present a topic. Three
studies are reviewed below.
The distinction between subject matter knowledge and subject matter
pedagogy was noted almost thirty years ago (Polya, 1962). Polya argued that in
mathematics ’’know-how was more important than possession of knowledge” (p.
113). He suggested that teachers not only know the subject matter, but also
’’know about the ways of learning” in that subject (p. 116).
A fourth-grade teacher who equated knowing mathematics with memorizing
procedures and formulas (Ball, 1988b) presented multi-digit multiplication in
terms of algorithms and procedures, then assigned students large amounts of drill
practices. Another teacher’s pedagogical knowledge was demonstrated in her
emphases on student understanding, student exploration and classroom discourse
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(Ball, 1988b; Lampert, 1986). In other words, for the first teacher repeated
practice was the way to learn mathematics, whereas the second teacher’s idea
about knowing mathematics involved active learning and communication.
Experienced elementary physical education teachers tended to possess a
richer pedagogical content knowledge base than novices (Housner & Griffey, 1985).
The difference lay in the number of strategies for implementing instructional
activities, the know-how indicated by Polya. McDiarmid, Ball, & Anderson (1989)
proposed that teachers are constantly ’’constructing and using...a wide range of
models...to convey something about the subject matter to the learner” (p. 4).
That is, the nature of teaching involves representing subject matter knowledge in
ways understandable to students. It follows that the more ways of representing a
topic teachers have, the better the opportunities for all their students to learn.
Richer representations (e.g., metaphors, models, analogies) imply more extensive
subject matter knowledge and pedagogical content knowledge.

Sources of knowledge

Teachers gained their professional knowledge from three sources: experience
as students, during preservice preparation, and on the job. Since the UTAs in this
study were college students, they came to know how to do their work largely from
being students in the program. In addition some of the knowledge came from
on-the-job learning.
A belief commonly held about teaching is that if one had been a student, one
can teach. Lortie (1975) disputed this belief with two arguments. First, ninety
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percent of teachers who were respondents in his study reported that teaching was
more difficult than they expected. The fact that their expectations did not match
the reality revealed that these teachers brought certain knowledge, probably
unrealistic knowledge gained when they were students, with them to the job.
Lortie suggested that students’ view of teaching tended to be simplistic and devoid
of any sense of problematics, hence having been a student was not equivalent to
knowing how to be a teacher.
Second, Lortie’s respondents showed a dramatic continuity in judging the
quality of teaching. What was considered a good teacher when one was a student
was still a good teacher after one started teaching. The knowledge of what a
teacher’s work was really like did not change the assessment made from a student’s
rather naive point of view. One would anticipate that when the reality of teaching
was exposed, teachers would revise their ideas about what good teaching was.
Lortie argued that preservice training failed in bringing about such changes of
perception.
A view somewhat different from Lortie’s holds that teachers teach in the way
they were taught (Feiman-Nemser, 1983). But teachers must learn how to
critically assess their past experience as learners, which was often limited and
biased (Feiman-Nemser & Buchmann, 1985, p. 56). Both views admit the
inadequacy of past schooling experience as the sole source of knowledge about
teaching. Lortie advocated changes in preservice preparation, while
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Feiman-Nemser focused on rethinking the meanings of past experiences in learning
about teaching.
Two studies (Ball, 1988a; Schram, Wilcox, Lanier, & Lappan, 1988)
illustrated well the kind of ’’baggage” teachers brought with them into the
teaching profession. In her course for preparing prospective elementary teachers,
Ball (1988a) observed that students brought with them all kinds of past
knowledge, which both facilitated and impeded the processes of learning to be
teachers. The impeding forces were particularly pronounced in learning to teach
mathematics because it was a subject matter commonly dreaded by many
education majors. To prepare the teachers-to-be effectively, a process of
’’unlearning” had to occur before real learning could begin. For instance, one
/

student had always thought mathematics to be memorizing formulas, and excelled
in it. After the course, she realized that understanding why a problem was solved
in certain ways was more important than plugging in numbers and solving the
problem correctly without knowing the reason. Only when the prospective teacher
recognized what her conception was, and what its sources were in her past
experiences, was she able to revise or reinforce the conception.
Schram et al (1988) intended to create a learning environment for
prospective teachers such that they gained a better understanding of what it
meant to learn and to know mathematics. By exposing prospective teachers’
preconceived ideas about what it is to know mathematics and what a mathematics
classroom is like, the authors were able to introduce understanding and
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cooperation in class. Additionally, the authors hoped that prospective teachers’
experiences as learners in new ways would generalize to their teaching practices so
they would be more likely to invoke similar learning in their classrooms for their
students. The above claim has yet to be confirmed since Schram et al’s study was
conducted in the first of a three course sequence.

Summary

This chapter reviewed four areas of studies that are relevant to the context
and purpose of this investigation. From the teacher concerns studies, we learned
that novice teachers often go through four stages of concerns as they grow in the
teaching profession. The pattern of teacher concerns, however, seems to be
influenced by the subject matter taught. The original proposed concerns sequence
(from self to task to impact) is found to require modifications for teachers of
different subject matters.
Many aspects in both cooperative learning and peer tutoring studies remain
unclear. The most notable among them are two issues: the nature of the
cooperative work among students, and the role of the teacher (tutor) in a
cooperative classroom. Studies did point out that language plays a key role in
student/teacher interactions. For example, clarifying elaborations were found
helpful, in many classrooms the teacher (tutor) tended to speak much and wait
little; students’ cognitive abilities were found to affect the effectiveness of teacher
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questioning, in that questions which matched the cognitive abilities of students
were most effective.
The approach of using problems as contexts to teach mathematics was
discussed in the third area of review. Four factors were identifed as influential: (a)
teachers should encourage students to be active learners; (b) define and use
mathematical language precisely; (c) create a classroom climate which promotes
positive emotions during problem solving activities; and (d) apply problem solving
heuristics in questioning strategies. As can be seen, factors b and d are related to
the issue of language.
A teacher’s work define the types of knowledge that are required. Subject
matter knowledge and pedagogical content knowledge were found to relate to an
undergraduate teaching assistant’s work closely. A teacher who has a richer
understanding of a content can detect students’ misunderstanding more readily. A
teacher with more pedagogical knowledge would also be able to explicitly help
students to know how to learn mathematics. How the two types of knowledge
operate interactively in a teacher and in a learning situation is not certain. A
teacher’s subject matter knowledge and pedagogical content knowledge are built
upon her past experiences as learners. Teachers need to rethink their experiences
as students when they learn to teach. Past learning experiences affect the
conceptions of how to learn and what to learn with regard to a subject matter.
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CHAPTER III
METHODOLOGY

Context Description: Basic Math Program (BMP)

In 1984, the University of Massachusetts at Amherst approved two remedial
mathematics courses, Math 010L and Math 011L, for students could expect to
have difficulties in college-level mathematics courses. Three years later (1987), the
University adopted a new general education policy which required first-year
students who failed a mathematics entry exam to take remedial courses. These
students then had to take a second test to determine which remedial course was
appropriate. Both Math 010L and Math 011L are offered through the Basic Math
Program (BMP). Math 010L deals with basic mathematical concepts from
fractions to simple algebra, and Math 011L focuses on linear and quadratic
equations.
Every semester the BMP runs 8 to 10 sections of classes. For every class
there is an instructor, who is usually a graduate student, and a teaching assistant,
who is usually an undergraduate (UTA). UTAs are hired on two conditions: (a)
she/he must have finished at least Math 011L successfully, (b) she/he is
recommended by the instructor she/he had as a student.
The courses adopt an explicit constructivist approach to learning and
teaching (Von Glasersfeld, 1983, 1989). Constructivism is an epistemology one of
the basic tenets of which is that knowledge is not attainable beyond human beings’
experience. We learn a new concept by actively constructing our own
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understanding of the concept. Knowledge cannot be transferred as if it were a
product or commodity, but can only be taught as the teacher understands it and
learned according to the framework with which the student is making sense of the
information. A consequence of constructivist philosophy for mathematics teaching
is that it is useless to try to feed mathematical solutions into students’ heads. Von
Glasersfeld’s (1989) comment summarizes the nature of the constructivist
approach to teaching:
Constructivist teachers would tend to explore how students see the
problem and why their path towards a solution seemed promising to
them. This in turn makes it possible to build up a hypothetical model
of the student’s conceptual network and to adapt instructional activity
so that it provides occasions for accommodations that are actually
within the student’s reach, (p.14, author’s emphasis)

Description of Math 010L and 011L

In compliance with the constructivist belief in the nature of learning and
teaching, students in the Basic Math classes spend minimum time listening to
lectures. About two-thirds of each class period is devoted to having students solve
mathematics word problems in pairs (Lochhead, 1985). In pair problem solving,
one student is the solver whose major responsibility is to work on the problem and
talk through her thoughts aloud. The other student listens and follows the solver’s
steps carefully. The listener does not offer solution to the problem, she clarifies
what the solver says and checks the accuracy of the problem solver’s steps from
time to time.
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The classes do not adhere strictly to the solver/listener roles throughout the
semester. When the mathematics problems become more complicated (after
several weeks have passed), students may work together cooperatively, with both
of them discussing and solving the problem together. Students at this point
sometimes work in groups of fours or fives together. The instructor and the UTA
circulate among the pairs and groups to facilitate students’ thinking, talking out
loud, and working together. Students make their own decisions about their
solutions. Comments an instructor or a UTA are often heard to make are ’’Show
me what you have done so far”, ’’Tell me about the problem”, ’’Did you check
that?”, ’’That looks very good”, and ’’Are you confident about that?”.
Since students get to practice pair problem solving method only during class
time, several measures are taken to ensure students’ attendance. For example,
homework is assigned every class; quizzes are given at least once a week; in-class
work is often counted toward a quiz or homework grade; and no make-up quizzes
or late homework are accepted. In general the workload of the two courses is
considered rather heavy by students judging by their evaluations at the end of the
semester.

Description of the UTAs

The UTAs have all completed the same math courses successfully. In fact,
they were likely to be the better students in the courses (to earn the instructor’s
recommendation to become UTAs). As students, they probably were able to learn
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well from the way the courses were taught, and as a result they benefitted from
the constructivist format of teaching.
Although the UTAs were good students in Math 010L and 011L, they
usually did not have a good history with mathematics prior to taking these
courses, since the great majority enrolled in the courses because they failed the
University’s math entrance test. Consequently mathematics was probably not
their favorite subject, nor the strongest - at least prior to taking Math 010L and
011L. The UTAs are therefore typically limited in their subject matter knowledge
of mathematics. Some of them go on to higher level mathematics, while others do
not take any more mathematics after Math 011L (since this completes their
university general education requirement).
The UTAs’ duties include: (a) meeting with the instructor every week to
become familiar with the lesson plans and problems to be used in the class; (b)
attending the classes to monitor and facilitate the problem solving processes of
student pairs; (c) grading two-thirds of the homework assignments and keeping the
instructor updated on students’ performance; (d) working in the Study Center for
3 hours every week assisting students from all sections in the BMP.
Several distinctions have to be made to clarify the roles of the UTAs in this
study. First, the UTAs are not teacher aides. They grade homework but they do
not usually make up the lesson plans (some do with the permission of the
instructor). During classes they circulate in the classroom (and in the Study
Center when on duty) where they interact with students, ask questions, and
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facilitate student thinking. In other words, they act in many ways in the same
capacity as the regular instructors do.
Second, the UTAs are not like preservice teachers in professional training
programs, though they are similar in being novices in teaching. They do have
some knowledge of what the classroom is like and what the teacher is supposed to
do in general (mostly derived from their own experiences as students in the same
classes), just like preservice teachers in training. But they differ in that they have
different duties to perform and only some of them intend to become teachers.

Instructor training

Every summer since the inception of the BMP, the instructors (new and old)
have received 2-3 weeks of intensive training. There has been no training provided
for the UTAs. UTAs’ prior experience as students in the BMP, it has been
assumed, was sufficient as training. Furthermore, the instructors meet weekly to
discuss lesson plans and issues related to instruction and classroom management
when the semester is in session. There has not been such context for the UTAs,
except that they were required to meet weekly with their respective instructors in
order to become better prepared for the curriculum to be used in the classroom. It
seems that a second assumption was that the UTAs can learn their skills ”on the
job”.
There were two attempts to remedy the lack of attention to the UTAs. In
the spring semester of 1986, mandatory bi-weekly meetings were held for all UTAs
by a staff member. The meetings discontinued in mid-April due to scheduling
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difficulty and lack of funding (the UTAs are paid at an hourly rate and it would be
unreasonable to hold compulsory meetings without pay). During the school year of
1987 and in the fall semester of 1988, an experimental course was offered to the
UTAs which served as a forum to discuss and share issues of concern to them.
In order to better prepare future UTAs to work in Math 010L and Math
011L classes, more in-depth and thorough understanding of the experience of the
UTAs is needed. The understanding could lead to further preparation of training
materials for future UTAs.

Procedures for data collection
Selection of participants

Among the 9 UTAs that were working for the BMP when this study began,
all of the first-year UTAs (4) were included, as they provided the most ’’fresh”
material and their experiences would be similar to those of the new UTAs in the
future. Two more UTAs who were experienced were also included to provide a
view based on a somewhat different teaching experience. (See Bogdan &: Biklen,
1982, for purposive sampling.) When the study was conducted, the first-year
UTAs had served in the capacity for 1 semester while the veteran UTAs had 3
semesters’ experience. Appendix 1 lists the participating UTAs, their year in
school, their majors, and the level of mathematics completed.
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In-depth interview

Three in-depth phenomenological interviews were conducted by the author
with the participants. The format and guideline follow those of Seidman (1983).
Each interview lasted 90 minutes with specific frameworks specified as follows:
1. The first interview focused on the individual UTA’s prior experience with
math which led the person to the current role as an assistant in the program.
2. The second interview centered on the concrete details of work as a UTA.
Participants were asked to describe what they did (including working in the
classroom, in the study center, grading homework, and so on) and how they
did it.
3. The third interview concerned UTAs’ perceptions of the meaning of their
experiences. Participants were encouraged to reflect on their experiences.

The role of the interviewer was to listen and ask occasional questions for clarification.

Interview with instructors

Interviews were conducted by the author with the respective instructors with
regard to their relationship with their UTAs in order to understand the nature of
the team from the instructor’s perspective. A typical interview lasted about 45
minutes. Questions were typically as follows:
1. Describe a good class that you taught during this semester, what things
stand out in the class?
2. Describe a bad class, what are the things that did not go well?
3. Describe positive and negative contributions your UTA has made. Which are
most important?
4. What is your relationship with your UTA? Describe how you work together.
What are your respective roles with the students and with each other?
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5. How do you know if your UTA is doing a good/bad job?
6. How do you and your UTA evaluate students’ performance?
7. What advice would you give to your UTA to help him/her do a better job?

Interview with students

This author also interviewed two students each from the respective
classrooms to get at the classroom context from the student’s perspective. I based
the selection of students on my own classroom observations (3-5 times for each
classroom, see below). Two students from each class were selected based on three
criteria: that they attended classes regularly and seemed to be genuinely working
hard; that although they worked hard, it was obvious that they were still
struggling with the material; that they were willing to cooperate with me.
Questions asked of the students were:
1. What are some aspects which you like/dislike about the course. What are
some specific events or particular class sessions that stick out in your mind.
Which aspects do you particularly like?
2. Which aspects of the course help you learn math? Which hinder you from
learning math?
3. Have you had interaction with your UTA? Is there anything that stands out
in your interaction with him/her? Is the TA helpful to you? In what way is
he/she helpful?
4. What things have you learned in this math course? How do you think you
have learned these things?
5. What advice would you give to your UTA to help him/her do a better job?
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Classroom Observation

Three to 5 visits were made by the author to each UTA’s class. Field notes
were taken focusing on the interactions of the UTA and the instructor with their
students. The observer followed the guidelines of a non-participant (Spradley,
1980). That is, the observer did not participate in any activities in the classrooms,
and she avoided interacting with the students in the classroom as well. This
decision is justified since the observer had been an instructor in the BMP for
sometime; if she were to interact with students in the pair problem solving process,
she would at the least be an ’’expert student”, and would likely interfere with the
instruction, thereby changing the regular dynamic of the classroom. In addition,
to be a good listener requires a high level of concentration, as does being a good
observer. The observer therefore participated minimally in all classroom activities.

Post-session Interview with UTAs

After the aforementioned data collection was completed, the UTAs in the
study were interviewed again. Aspects that had come up later from the interviews
with instructors and students and from the classroom observations, but which were
not covered thoroughly in the earlier interviews, were brought to the attention of
the UTAs. Also in the original interviews, issues were brought up by some UTAs
but not by others. When there was sufficient indication that this was due to an
oversight on a UTA’s part (rather than the issues being non-significant), those
issues were covered in the post-session interview. One other focus in the post
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interview was to solicit ideas toward preparing training materials for incoming new
UTAs.

Analysis of data

As can be seen from the description above, four different sources of
information were collected for each participant (Lincoln & Guba, 1985): the UTA’s
own account, the instructor’s view, interviews with students, and the classroom
observations. Diagram 1 provides a summary of all the sources.
Individual profiles of all UTAs were created based mainly upon the in-depth
interviews with them, telling each person’s story in his/her own voice. These
profiles comprise Chapter Four.
Next, information obtained from all the data sources was triangulated
(Lincoln & Guba, 1985) in developing themes surrounding the three main tasks
(asking questions and circulating in class, grading the homework, and working in
the Study Center) which the UTAs performed. The results are detailed in Chapter
Five.
The concluding chapter focuses on suggestions and findings for preparing
individuals to work and/or grow in the position of teaching assistant in the Basic
Math Program and other similar programs.

Limitations of the study

There are three limitations in this study. First, since the author served as
the interviewer, the observer, and the selector of students to be interviewed, the
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viewpoint may be somewhat restricted, though the opportunity to gather
information from all four perspectives provides a deeper understanding to the
phenomenon investigated. Second, as in many qualitative studies, the current
study attempts to offer a detailed description of a small number of a specific
population (UTAs) in a specific context (constructivist remedial mathematics
classes). The generalizability question is not addressed here. Readers are left to
judge the extent to which this study can apply to other situations(Kennedy, 1979;
Lincoln

k

Guba, 1985).

Third, the data collection would have been more thorough if actual exchanges
between UTAs and their students had been tape recorded and transcribed. This
would have been difficult to do in practice. A typical pair problem solving
classroom was usually loud due to the amount of talking among the students, the
instructor, and the UTA. In addition, the UTAs were frequently moving around in
the classroom. It would have been difficult to record the UTA’s conversation with
different student pairs without disrupting the natural atmosphere especially if
video had been used. Even with audio recording one would be missing a lot of
nonverbal information. As a result, the non-participant observation method was
used instead, i.e., the researcher compiled extensive field notes.
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1. Profiles

UTA1 (in-depth interviews)
UTA2
UTA3

2. Descriptions of UTAs' main tasks —

Task 1
Task 2
Task 3

Figure 1. Data analysis
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CHAPTER IV
PROFILES OF PARTICIPANTS

Two research questions were proposed in this study. The first question
concerns the relationship between the participating UTAs’ experiences as students
in the Basic Math Program and their subsequent experiences as teaching
assistants. This question is addressed in Chapter Four by creating each UTA’s
profile in her/his own voice.
The second question focuses on the participating UTAs’ perceptions of their
teaching experiences. This question is answered in Chapter Five, in which four
aspects of the UTAs’ work were analyzed.

Introduction

In this chapter, six profiles were created based on the in-depth interview
data with the participating UTAs. Each profile was composed by marking
paragraphs from the transcripts and blending and sequencing the paragraphs to
present a meaningful as well as informative story. There was simply too much
material in the interview transcripts, so a decision was made to select portions of
the transcripts that best illustrated a participant’s history of learning math,
focusing on the experience in the BMP. In presenting each UTA’s story with
learning math, I also attempted to include comments which reflected recurring
ideas about teaching that the UTAs appeared to emphasize during the interviews.
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My intention was to capture as much as possible the spirit of a UTA as a learner
and as a teacher.
Each story, therefore, was told in the UTA’s own words. Bracketed words
were added by the author for either clarity or to protect anonymity. A description
of the guidelines for composing the profiles can be found in Appendix 2.
The order of the profiles is partially arbitrary and partially intentional.
Profiles of the more experienced UTAs, Sean and Bobbi, are presented back to
back in order to contrast their stories. Profiles of the first-year UTAs are arranged
somewhat randomly, though the order is arranged to draw readers’ interest and
attention.
Two common themes that were found to be shared by most of the
participating UTAs are presented and discussed at the end of the six profiles. As
demonstrated from the profiles, UTAs’ stories embodied a wealth of potential
topics and issues of concern; therefore these two themes are representative rather
than exhaustive. It is likely that more themes will appear in future work.
Appendix 1 lists the background information of all the participating UTAs.

Profile 1: The Story of Sean
"It’s funny how you pick up what the instructor’s doing.”

As a child I got a pretty good training because my mother was an early
[childhood] educator. But my [parents] got divorced when I was in 1st grade. That
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shook me up a little bit. I think I was trying to hurt myself as a child growing up.
I did badly in school. I didn’t like school, (la)
[I remember] I had a very bad experience in math. My 5th grade math
teacher started off the course by telling us that she wasn’t a math person. She said
she hated mathematics. And I couldn’t take a teacher like that seriously. I’d
always decide first whether I really respected the teacher. If I didn’t respect the
teacher, I gave [her] hell. I always thought I was smarter than the teachers that I
had. I was full of myself.
In high school, I had geometry and I liked it. I liked proofs and constructions
a lot. One time my teacher told us that you couldn’t trisect an angle. And I went
home and tried to do it. I kept trying and I kept trying, and I brought in all my
work to the professor. I failed of course.
I was very bad about the memory stuff, like memorizing multiplication
tables. I always had a cynical attitude towards people who knew 15 times 12 right
off the top of their heads. I always thought they were stupid.
Before I graduated from high school, I started to straighten things out. I
repeated a year of high school. [I wanted to] make sure [that] I’m not going to
have the same sort of attitude towards school. There was never a question that I
was going to college.
I wanted to study music in college. When I graduated from high school, [I
knew that] I wasn’t ready for a conservatory or a music school. So I figured I’d
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take some time off and learn how to play the piano with just enough to get into a
school.
I got this job as a security guard in a country club. I’d go to a book store
and get out a book on music and take it to the country club and study. [In fact] I
was branching out in all directions. I read some math books. I read about history
and philosophy. I [also] read Shakespeare.
[Three years later when] I went to apply to college, I never applied to music
school. My piano was not good enough. I didn’t have an instrument really. I was
totally adrift, I had no idea which direction to go in.
I wanted to take liberal arts. But like a lot of people of my generation, I was
worried about how I would fit in. After I came to [the university], I really liked the
Chinese poetry class. I liked the professor. So [majoring in Chinese and liberal
arts] seemed like a nice mix between something usable and something liberal, (lb)
My math SAT was very low [but] my placement test was much better. [I had
a choice to take 104 or Oil. I decided to] take the lowest level. I’ve never been a
good student, I thought I needed a foundation before I went onto something else,
(la)
[I came straight to Oil.] At first I was very worried that [my instructor]
would turn out to be a touchy-feely sort of a teacher. And the way the course was
taught, there was a lot of attention placed on your having fears about math and
feelings of these kinds. [So] I started worrying. But it turned out to be okay.
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[In the Oil class] there was a woman who was an older student. Her math
was really in bad shape. She really wanted to succeed, and yet she was very angry.
So when she worked with me, she would get frustrated. But I wasn’t a teacher, so
she never got hostile towards me. That was one of the things that made me realize
the sense of pair problem [solving].
Every time we’d start a problem, I’d have made certain assumptions as to
what she knew. And then I’d realize that she didn’t know how to do that. So we’d
go back and we’d work on that. And then she didn’t know how to do that [either],
so we’d back track [again]. I learned later that [my instructor] had watched me
with this woman and had liked the way I kept asking her questions.
[My instructor asked me to be a UTA.] I thought she was crazy. I had done
pretty well [in the course] but I never got a perfect score. I couldn’t understand
how I, without being perfect, could go on to be a UTA.
[My instructor] reassured me and said I’d do well. And so I went along with
it. I never walked away from anything before. [Besides,] at the time, I didn’t have
a very good job.
[That summer another new UTA] and I were chosen to go through the
teacher training [with other new instructors]. That was scary. But it was great.
We’d come in and do these math puzzles and played games and stuff. It was
terrific. I got a lot better with doing math. I also got a little more committed to
what they were doing in terms of pair problem solving, (lb)
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[In the past I had this habit that] once I got an answer, I just stopped. But
you can never do that when you’re a UTA. [The position] puts you into a new
perspective. You can’t just luck through. You have to get it right. There’s no such
thing as a mistake. So you have to work harder. When it comes to serious
learning, you can’t just slop through. (2a)
[Then I started working as a UTA.] [Among the things I do,] work in the
[Study Center] is one of the most exciting parts of the job. Because that’s where
the UTAs really get to do something. We get to work one-on-one [with the
students].
It was very very hard at first. Every student did [the problems] in a different
way. Until you get very very comfortable with the problems and you’ve done each
one 5 or 6 times, it’s very scary when you come up to a student but you don’t
know whether [she’s] doing it right or wrong. [This] especially comes up in the
Study Center. There’s always [this feeling] as if [the students] are finding out that
you’re really a big fool, that you don’t know anything about mathematics at all.
It’s a good experience correcting homework, [too]. You learn so much
because you’re coming at the problem from so many directions. It’s very
rewarding. It’s challenging.
I remember the total panic of correcting homework for the first semester.
There was one time where I got almost through correcting a whole class’s
homework. They had all this one problem wrong. As I put down an X next to this
person, every person, it kept bothering me. Finally I got to the end and I said,
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wait a minute, they can’t all be wrong. So I went back and sure enough they were
right, and I was wrong. I had to go back and scratch out all these long
explanations I wrote for everyone.
[It is important that a UTA go into the classroom prepared.] If [a UTA] gets
something new that [he’s] never seen before, he has to take the time. And 5 or 6
minutes is a lot of time in class to be sitting at [one’s own] desk trying to work the
thing out.
There were some classes where I came and had no idea what was going to
happen. In some ways it’s good because you don’t have a preconditioned way to
solve the problem before you see what the students are doing. Sometimes,
[however,] it came close to being very embarrassing. I wouldn’t recommend that to
first semester UTAs.
My experience is for the [instructor and the UTA] to both do the problem in
the pair problem solving way before they go in. [The instructor] would ask
questions and see what the students would be doing. It’s great for first semester
UTAs.
I’ve had the closest relationship with [the first instructor]. We had fairly
regular meetings. [Both of us] were new, so we wanted to do [a good job]. We
started off being good, but after a while, [the meetings] became more of a strain.
We stopped having meetings altogether by the end of the semester.
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[The second instructor] was more experimental. He was always coming up
with new things to try on the students. So it was hard to keep up with him,
though he was very good about getting me things [ahead of time] as a general rule.
[The third instructor] was very disorganized. He was busier than hell. It was
amazing. [Sometimes we’d have meetings at his house.] I’d go [there], and it was
always very messy [with] his kids running around. He’d finally find the paper that
we were doing that day under a box of cheerios or [with] jelly things all over. He
was always running in just before class to xerox things. Then I’d be reading it on
the elevator on the way down [to the class].
[With the fourth instructor,] we’ve been [meeting regularly] at the beginning
of the semester, [but] it’s broken up already. We just meet a little bit before class.
When I first started [as a UTA], I was very strict [about abiding by the
constructivist methods]. [My Oil instructor] was the model teacher [for me].
When I worked with the students, I always try and do what she did with me. The
thing that had the biggest impression on me in the teacher training, was a [video]
tape that she did with [two students]. It was my model for little things. Like I
would always keep my eye level below [the students’]. I try to be very careful with
questions that I asked. And I’m always watching for their emotions and reactions
to what’s going on.
[Nevertheless,] it’s funny how you pick up what the [instructor] is doing, and
you do that. Even if you don’t agree with [it], you end up doing what they do.
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Because it’s clear that there’s only one person in charge of the classroom. You
draw from what the [instructors] are doing. It’s inevitable.
I had a sort of difference of opinion with [the first instructor]. She felt very
strongly that we should move along very quickly from group to group. I was a
little slower at picking up misconceptions, so it was hard for me to do that. [But] I
went along with what she wanted, because I was the UTA and she was the teacher.
If I didn’t know how the problem was going, I would go from group to group
faster, because I didn’t have to face [the students]. Eventually I’d get it and come
around to the first group and make like I knew the whole time what was going on.
[The pace this instructor set] didn’t feel right [to me]. It didn’t feel like I
could really give the students the guidance and draw them out and help them. I
had an awful hard time with that. I had always felt forced.
When I worked with [the second instructor], I would find myself slowly
moving up to the table carefully, not saying anything but watching what they’re
doing for a long time, and then asking questions that didn’t lead them at all. [I
was doing exactly what he did.] I was better [at adhering to the constructivist
rules] with [the second instructor]. Because he always seemed to have a really
strong interest in what the students were doing. (2b)
[The third instructor] wanted me to take a much more active role in the
class. I felt uncomfortable with that. Because I felt when the class is in session,
there’s really only one person in charge. If [the instructor and the UTA] are doing
things in totally different ways, then the students choose sides. [They’d] decide
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who they like better. That’s not right. [With him] I worked pretty much the way I
worked alone in the [Study Center], quiet and unstated.
This semester I am taking a more direct approach. I have been taking a
much more active approach, telling and guiding the students more strongly.
Because that’s the way [the fourth instructor] does it.
I think you do that naturally. When I’m with a person from the south with a
strong southern accent, I find myself start to drawl a little more. And if you meet
someone from the midwest where they really have the r sound, you find yourself
pronouncing the r’s much like theirs. It’s subtle.
The best thing I’ve gotten out of [being a UTA is to take] mathematics more
seriously in a way as being very accurate about things. You can’t be just close to
the answer, you have to be right on it. (3a)
[Another little thing that I’ve gotten out of] is organization [skills]. You have
to come up with a good way to [organize everything], the homework and the
handouts.
[Also I’ve] developed a real joy of problem solving. It’s just such a great
thing in life [that you’re] coming across an obstacle and you enjoy it. I’ve gotten a
love [for] puzzles too. [The second instructor] has this kind of spirit in a big way.
He’d always be interested in what was going to happen, and how [the students]
were doing things. Even if it was a method he had done a hundred times before. It
was very inspiring.
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I found that [since] I’ve gotten more interested in problem solving, [I’ve
become] more active about organizing things. [Nowadays] before I start correcting
an assignment, I think out what I’m going to do, how I’m going to do it, little
things like that. I think there’s a real connection between people [who] have
disorganized lives and [who] are bad problem solvers.
I think I’m good at asking questions that get at the root of a problem. The
[question] that really gets to students is a question they haven’t really thought of
yet. If it comes from totally out of the blue, it really sinks in. It makes people stop
and think and shakes [them] out of complacency. A lot of math is like that. You
expect to go through a mindless process, drills [after drills]. It takes a lot
sometimes to snap a person out of it. I try to come up with questions like that.
...I get frustrated slower than most people. Sometimes students get very very
frustrated and I don’t realize [it] until [too late]. And then suddenly I have to
react somehow. I don’t quite know what to do with students who’re really upset. I
try to pay more careful attention nowadays. Usually when I reach that [situation],
I just start telling them what to do. It immediately diffuses things. (2b)
I’ve become very good at coming up with parallel problems. I could rattle off
parallel problems for hours [now]. I’m trying to get better at defusing tense
situations, because it comes up so often. I’m trying to discover ways to keep that
down. Sometimes I can be too aggressive and ask a lot of questions. I have these
high ideals about perfection and sometimes I just demand too much of other
people. (3a)
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[Also I’ve been better with] interpersonal skills. [I’ve gotten comfortable
working] with [just about any] student. I was a very shy child. At first I was very
concerned that the students really accept me and very much approve of me as a
UTA. I wanted them to think I was a great teacher. I wanted to be in wonderful
relationships with them. But it just didn’t work that way. After a while [I] didn’t
care about that so much because there were people who liked to work with me and
people who didn’t like to work with me. I guess I just became a little more
realistic.
I still worry about embarrasing mistakes happening, though I’m at the point
now where they really don’t happen that often. Some students think nothing of
the UTAs. They have no respect. When I deal with students like that, I get on my
guard. I try and get really cool. [If I] can find a point where they’re a little weak
on their thinking, that always makes me feel a little better. It is definitely
important to me to get approved of and respect.
[The UTA experience] has been a big deal to me. It’s been really great to
have gone into a challenging situation, where you don’t know if it’s going to turn
into a total mess, and to come out on top like that. It gives [me] that can-do
spirit. From now on whenever I get a job, I’m always going to take a job that I
think is over my head. I [will] always take the challenge. (3b)
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Profile 2: The Story of Bobbi
”It’s one of the biggest honors to me... I have conquered the fear.”

I always had trouble with math. I remember doing these wordbooks called
cross-numbers [in sixth grade]. It’s very very competitive. We had a math activity
center [with] tons and tons of games set up. You could play with them, but only
after you did a cross-number for the day. I remember everyone wTas on percents,
and I was still on the fraction ones. I was probably the most behind in the class.
My teacher thought I was really unmotivated. [But the truth is] I was afraid to
fail, so I used the excuse [that] I [was] not dumb, I just [didn’t] do my work, (la)
I got through geometry and algebra 1. [They weren’t] too bad. And then
algebra II and trig [was] a total nightmare. [In my school] we had [four tracks]:
honors, curriculum 1, curriculum 2, and basic. I was in curriculum 1 math up until
that point. My trig teacher wanted me to switch down to curriculum 2. [But] I
didn’t want to have to switch down in curriculum. I was really devastated. I tried
to pretend that I didn’t care. But I know I did. I failed all the exams. I didn’t
know what was going on. But I wanted to get through the class. [The teacher]
tutored me a lot to get me to pass the final. I got a D.
Everyone in my whole family has Ph.D.’s up the alley. It is a very very
highly educationally conscious family. My grandmother was the first class to
graduate from Brown. My older sister and brother breezed through in class. They
were honors students. I was known as the academic problem. If I had been a little
worse, maybe [my family] would have given me counseling, but I was never so bad
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that I presented a problem. I wasn’t dumb enough to get special treatment. I was
passing and getting by, but I wasn’t so brilliant. My parents were worried about
me. I always read well, so they weren’t concerned about me in that area. It was
mostly math.
I came to [this university] because I didn’t get in where I wanted to. In
retrospect I really really like it here. [But at the time] I was totally mad. I failed
the math placement and came to [this program]. I felt embarrassed. I wouldn’t
admit it to anyone. In the beginning, I hated [the program]. I thought the class
was stupid. I felt partly embarrassed and partly arrogant. When people [in my
class] had problems, I [was] like, oh my god, what are they, stupid? I [was] so
annoyed.
But when the work started getting more complex, my attitude completely
changed. I started doing my homework and getting A’s on tests. I’d go to the
Study Center, I’d figure things out. The class was by far my smallest class in the
university. I felt warm about going in. I grew to like [pair problem solving].
Sometimes I got mad because certain pairs wouldn’t be into it. And once in a while
I did resent [the question], what are you thinking, what are you thinking. [But] I
didn’t feel silly. I felt good about going into class. It didn’t bother me at all.
[Pair problem solving] helped me learn how to work with people, and learn
how different people think, and try to be a better listener. I [also thought] word
problems [were] much better than regular math because they made you think. In
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regular math you remember the procedure, 1+1=2. But figuring out why you add
[or] subtract is really the problem.
My instructor [for 010] was great. He really treated us as equals. He had no
condescending attitude like we were idiots. He also didn’t lie to us. [He was]
honest, ”Yes, this is the lowest math course in the university, but you don’t have
to feel stupid. Work at it, because you can do it too.” He was just very matter of
fact about things. He didn’t beat around any bushes.
I had a horrible [instructor for] the first half [of Oil]. She was condescending
towards us. She was often not nice when we didn’t understand things. She visibly
thought that we were stupid. Then [the director of the program] took over our
class. He was much more organized and covered all the material. I learned a ton
from him. But I didn’t like his style as much as [my first instructor’s], because I
found him really condescending.
Overall, [my experience as a student in the program] was great. I had low
self-esteem. I felt insecure about math my whole life. So [the experience] has
helped me in my other courses. The confidence that I got in math [helped] the
whole confidence of my academia, that I was intelligent and I could conquer tasks.
I was always in the Study Center when [the program director] was there. He
knew that I got an A [for 010] and he asked if I wanted to be a UTA.
I was so flattered. I couldn’t believe that someone was asking me to teach
math. Because math was such a problem for me. And now, I’m this little miss
teacher. It really was probably one of the biggest honors [to me]. I feel good
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[because] I conquered something. I had such a fear of failure [before]. I finally went
for it and I didn’t fail. I’m proud to tell people I’m a UTA in this program. I have
to publicly gloat. It feels good.
[When I first became a UTA] I felt really young in terms of age. There were
some older students in the program, [which] really bothered me at the time. I felt
awkward when I asked for homework, [though] I was very diligent about always
getting the homework in. I got [the homework graded] on time, but I wasn’t
confident in class. If I didn’t know what I was doing, I’d try to pretend that I did.
I remember not knowing the answers to the [in-class] problems. They [were] really
hard for me, and I’d only done it once before, (lb)
I’d meet with [the first instructor] for an hour a week. We’d go over what
was going to be done in the lesson. She would ask me a lot of questions. [It was]
like a team effort. But because she was new, she didn’t know how much we were
actually going to cover. I’d get into class sometimes, and there’d be complex
problems that I hadn’t seen before. [So I had to] sit down in the first ten minutes
of class, quickly trying to look at it. I’d feel really anxious. I felt [that] I [was]
really not an adequate UTA, and it’s not fair [to the students]. Because my UTA
had been great when I was [a student] in the program. I didn’t feel good about my
role in the class.
I kept asking if [the first instructor] could try to get the [in-class problems]
to me earlier, but she was not feeling that confident as an [instructor] either, so she
was floundering and couldn’t give me stuff earlier.
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[There was a course for all the UTAs to meet weekly together during my first
semester as a UTA]. It was a good way to express frustration and emotions. We’d
exchange homework answers or hear that other UTAs were having difficulties in
the classroom too. [Knowing] that other people [were] having problems made me
feel not alone.
[The second instructor] sent me xeroxing half the time. I’d sit in the back
and then answer [students’] questions when he told me to. That was my role in the
classroom. I could not have an active role. I tried, and he did not appreciate my
interruption. I’d say something [in class] and he’d be like, if looks could kill, I was
dead. So I learned. I felt like a gopher and frustrated. He didn’t treat me like an
equal. I was his little assistant. He was impossible to work with.
Students disliked [the second instructor] so much that they always came to
me with problems. Students would complain to me all the time. I was professional.
I’d never put him down in front of the students.
[The third instructor that I worked with] was disorganized. She was totally
new with the stuff. She would just come [to our meetings] with nothing. There
was no way we could accomplish what we wanted to accomplish in an hour. (2a)
I felt comfortable making suggestions [to the 3rd instructor], but we weren’t
going to be friends. She was insecure in front of the class. She’d give a lot [of
answers] at the board. She made me mad [sometimes]. I’d feel frustrated. Students
had a negative feeling towards the class. It made me feel more negative too.
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[The 4th instructor] and I work really well together [this semester], we’re the
most effective team. (3b)...We meet for an hour and a half a week. She gives me a
lesson plan a week ahead. We’ll look through it and see if I can do [the problems].
If I can’t I’ll ask her. I feel much more comfortable if I’m not thrown [into the
classroom] for any surprises. We [also] talk about any homework problems. I’d
give her a summary of who’s having problems, and if a great majority of the class
got a specific problem wrong, so we can readdress it. [The meetings] have been
great. They’re absolutely organized. (2b)
...From day one, [the 4th instructor] said, ”1 want an equal relationship in the
class, I don’t like this UTA/Instructor business”. [So] pretty soon on, I interjected
my thoughts a lot [in class]. (3a)...When she was up at the board explaining, I’d
look out to see [if students] were talking. I’d glance back a little bit and give
maybe a little bit of a dirty look. If someone seemed lost, I’d reiterate a point. (2a)
The 4th instructor and I both came from very similar [ethnic] backgrounds.
She’s more like my friends. I do look up to her in that she can teach me a lot of
things, but I still consider myself an equal. [In class if] she makes a mistake, I’ll
just raise my hand and say something. The class loves [the 4th instructor], they
absolutely love her. (3a)...[The whole] class is really positive. (2a)
There are a whole bunch of factors [that makes a class positive], and
confidence in the teacher [is one of them]. (2a) [A confident] instructor gives
confidence to the class. An arrogant or an unconfident instructor just makes the
class hate him. The instructor lays the foundation for the class attitude, and the
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UTA can definitely hurt or help. (2b)...I don’t think there was any way [that] I
could reverse what [the second instructor] did, it was just beyond me. (2a)
...I [used to] get homework that was such a mess. I wouldn’t hand that in to a
5th grade classroom, let alone a college classroom. So that would take me hours to
organize. And non-stapled homework was just a disaster. It would take me so long
to sort it and [then] to work out the workbook solutions. I felt not appreciated
[because students] gave me this lousy homework. It was just so disrespectful, (lb)
[Finally the third semester as a UTA] I announced it [to the students], I said,
’’This is a college class, I can’t have homework that has arrows and ’go see next
page’. I want things stapled, if it’s not stapled, it will be returned back to you”.
So [during] the first week of class, I returned millions of assignments. I get stapled
and neat work now, and it makes my life tremendously easier, (lb)
It takes me a long time to grade [the homework], but that’s because I like to
be conscientious and write where their mistakes were. If [students] are way off
base, I just write, go to the Study Center. But if they’re a little bit wrong, then
I’ll go through step two and write, this is step three, try from here yourself. I try
to personalize it, so it still takes me a long time to grade. (2a)
I like to get neat work. [If a student] really puts an effort in, I’m more willing
to give her an effort back. [With a student] who doesn’t come to class, I [don’t
care that much]. I’m more partial to the students that make an effort. (2a) [I
don’t think] I’m really effective in homework grading, because there is no
interaction with the students. (3b)
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...[Working in the Study Center] was a little bit easier [than in the
classroom]. [Students] were there for extra help. I didn’t feel as guilty. It was
really hard [though], because sometimes I couldn’t help them. They’d get all
frustrated and exasperated [because] they’ve been working on it all day. (lb)
I think that the Study Center is a great resource, but [there should be] a 010
and an Oil person always there because I’m not familiar with the Oil work. I
can’t always help. [I was told to] get a textbook and do [some problems], but I’m
only getting paid [for] ten hours a week, I really don’t have the motivation to
[prepare for] both courses. (2a)
If I see 010 students [in the Center], I’ll walk up to them so that Oil students
can’t ask [me]. If an Oil student asks me, [I’d say], ”I’m a 010 UTA, I don’t know
if I can help you, but I’ll try”. So at least I’m honest. It works out better than last
year when I sat there fumbling and not admitting.
I find it useless [when the Study Center is crowded]. All the tables are totally
full, and nobody is getting help. [As a UTA] I feel stressed. [Students] feel totally
annoyed, they think the place is useless. I’d rather [say to the students], ”1 can’t
help you right now, try to come back another time”. I’m not effective when there’s
a million people there.
I [had] considered [switching to being an Oil UTA]. [But] I feel mixed
feelings. I’m a really good UTA for 010. In the Study Center I think that
[students] come to me more. They’ll wait for me even if another UTA seems more
free. I’m challenged enough in my own academic subjects. [So] I think the best I

74

can do is in 010. [Even though this is the fourth semester I’m assisting in 010], I
still enjoy it. [The fourth instructor] makes up tons and tons of [new] problems, so
I’m not bored. I won’t be bored even for a couple of more semesters.
...[A lot of times] I didn’t know how to explain [a problem]. I’d know how to
do it. I could ask the right probing questions. [But] I’d be tempted to say, come
on, it’s eight, it’s eight. I think in order to explain something to someone, you
have to intuitively understand all parts. I would know it, and [students would not]
understand my explanation, and I had nothing else to fall back on. I did feel like I
should have more training. I "was just plopped into the class. It’s HARD not to
give the answers away at first. It’s really hard. I kept grabbing [students’] pencils,
because I wanted to write, (lb)
It’s not hard [to follow students’ problem solving] if they’re getting [the
problem] right, even if it’s a different way [from mine]. But if [students] are totally
way off, I can’t [follow] because it’s just not right. I know the answer is not the
most important. But if they are on the wrong track, then they could be on any
track. I’m usually on the track of how to get the right answer, so sometimes I
couldn’t figure [out] where they get [things] from. (2b)
If I can’t understand what [students] are saying, I don’t get frustrated with
them. I might be frustrated with myself. I’m not great at math. If they won’t
understand my way [of solving a problem], there’s nothing wrong with that. I
think someone who’s really good with math can see [a problem] from 12 different
ways. But I’ll be comfortable with one way. I’ll [ask for the instructor] to come
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over and help me. I’m much more open-minded now. I’m trying to be aware of
other [people’s ways of thinking], because different people think differently. I’m
still learning [about] problem solving strategies, I’m still learning.
I think in the classroom I have respect [from the students]. In the Study
Center, [I have] respect from my students, but not necessarily from the students
that don’t know me. I know my class, I’m comfortable with [my students].
They’ve gotton their homework back from me. In the Study Center, [students]
don’t all know me as well. (3b) ...[A teacher] has to earn her respect. You just
have to be able to communicate. It doesn’t really matter [what] the age difference
[is]. You’re not automatically given [respect] because of the title. My first year
doing this, there were students who were just far older than I was. I was petrified
[not only] because they were older, but also I wasn’t as good at math. As I became
more comfortable with the material, I became more comfortable with the older
[students]. (3a)
I’ve learned not to pull punches away from people, [but] to accept all kinds of
thinking styles. As a teacher, I think I’ll be able to look and say, this kid is a
kinesthetic learner, this kid is a visual learner, and this kid learns this way. [So I’ll]
try to explain [material] differently. Being in this program as a student and then
working [as a UTA], [I realized that] different people really and truly learn
differently. I can explain the same problem ten different ways in the Study Center.
Basically, [I’ve learned] a lot of different learning styles and that [I] need to give
[students] a lot of confidence and support. This program taught me that people
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really need confidence. They need to be given confidence when they’re learning
something. That’s why you have to be aware of their learning styles so that they
can succeed.
...I’ve been a much much much better UTA, like leaps and bounds better.
On a scale [of] zero to ten, [I think my skills as a UTA] went from zero to two, two
to four, and now it’s from four to eight. (2a)
...I honestly have improved a great deal each semester. I still have problems.
I still notice [that] the pencil would be in my hand. But then I’d say, oh, I’m sorry.

(ib)
I’d say I want to learn more [about] how to do probing, [and] more types of
probing questions to make [students] think more. Because [if I give students the
answer], it might alleviate the initial frustration, [but students would say], ”I’d
never do it on the test without you”. If I ask really good probing questions, [when
students thank me for helping them], [I’d say], ’’You’re welcome but I didn’t really
do much”. They’d be like, ’’You’re right, you didn’t”. I notice the different
comments. So I’d rather have the [latter], [because students] like it better in the
end. It feels good to have confidence doing [the problems] yourself. I think
intrinsically all humans like to do things on their own. (2a)
...I think what the course tries to do is excellent, to make people think for
themselves, and to build confidence. And I think that it’s pretty successful, (la)
...My parents wanted me to be in education because they didn’t think I could
handle anything else. I was really pushed towards it when I first came here. This
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year I [started] questioning [its] validity because I was really disappointed with the
School of Education. The professors are disorganized. The courses are not
stimulating. [But] I’m trapped. I have come this far, I might as well get my
[teacher] certificate. I don’t know what I really want to do, that’s what it really
comes down to. I don’t think I want to be a classroom teacher for very long. I
think I would feel stagnant.
I had conflicts [about whether to be a teacher] because my family was really
academic, and I didn’t think an elementary school teacher was respected the way a
lawyer or a doctor or businessperson was. (3a)...I’m still having conflicts about
what I want to do with my life. Am I an education major because of [my parents]
or because of me? That is still a big big issue, (lb)
[The 7th and 8th grade classes in which I had practicum] the teacher
lectured [a lot]. Only the auditory learners [got anything out of it]. Maybe the
visual learners did a little bit too. I thought some of the students were going to
end up in 010. I wish I could teach it differently. (3a)
I will make a huge effort to incorporate [this] kind of learning into my class. I
definitely think I’ll be much more leaning towards an open classroom and group
work. I’ll always use lots of manipulatives in my teaching. I also think that I’ll
have a much more casual rapport with my students. I will not be the kind of
teacher that students are afraid of in class. [Students] should have control of their
own learning. I think it [will be] harder for classroom management for sure, but
that’s okay. Hopefully I’ll build enough of a class respect in the environment. (3b)
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Profile 3: The Story of Jane
”1 don’t think I’m teaching, but I think I’m helping people.”

I went to a parochial school until 4th grade, I don’t think math was ever a
problem. Then I moved to a very small town [in another state]. The math teacher
I had was the mayor of the town, he was also the girls’ basketball coach.
Everybody had multiple roles [there]. [In the math class] everybody would sit at
their desks and do their work while [the teacher] sat at his desk and did his work.
When we had questions, we had to walk up to the front of the class, stand at his
desk, and ask him the question. That bothered me. He would yell at you if you
didn’t understand. He just said, ’’Why don’t you understand?” I remember I
couldn’t do ratios, I had a problem, so I must have gone up to the desk 5 times,
and by the end of the class, I couldn’t go up there anymore, I just sat there
looking at my book. I think that’s when the math problem started, (la)
At the beginning of every math class, this man would make you stand up
and read a thing off the overhead, almost like you were saying the pledge of
allegiance. Everyone would have to stand up and say:
I like to do math assignments because math is fun. Math is not only
fun but it is also easy for me. Math is my favorite subject.

And then we can sit down and start doing it. I think it was the going up to his
desk, which is in the front of the room, and having him yell at you when you
didn’t understand, that really got to me. Maybe it is genetic thing, nobody in my
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family was really good in math, I don’t know. But [that math teacher] helped to
really ruin it for me.
I don’t remember math from 6th grade [or] 7th grade. I think the school
system was really bad there, because I can remember in 8th grade doing addition,
subtraction, multiplication and division problems. I was always at the top of my
class in every other subject, it was just math.
After 8th grade, we moved back [to the town we had moved away from].
[The high school] put me in algebra class, which is the middle track. I felt over my
head most of the time. I do remember feeling anxious about going from algebra to
geometry. I must have had in my mind that it was higher math, and that I wasn’t
going to do well. [In the geometry class], the first day the teacher said that some
of us were going to fail, I remember that. After geometry I didn’t feel that I was
ready to go onto algebra II. So I didn’t take [any more] math [for the rest of the
high school years]. I took accounting [to meet the requirement] for college
admissions.
...[During] the last 2 years of high school, I felt pretty in control of myself
and I didn’t take a math course. I was getting all A’s. I felt really good about
myself. Maybe it is math. Maybe when there’s math around, I get nervous. (3a)
...I had always been good in English. [English] is the thing that runs in my
family, low math achievement runs in the family [also]...When I was in junior high,
I realized that I was a good writer. There was a speech contest for our 8th grade
graduation, I wrote the best speech.(3a)...So I [did] really well in English, and [the
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teachers and the guidance counselors] were pretty proud of me. One of my
teachers was my role model. She was very dowdy. And you could tell that English
was her big thing in life. I really enjoyed that. I thought that that was great. You
could tell that her greatest joy in life was English. I don’t know what it was about
this lady, but she really enjoyed what she was doing. She made us enjoy it. So I
thought, I wanted to be a teacher who obviously enjoyed English and wanted to
enjoy it. (lb)
...No one in my family ever went [to college]. I didn’t think we had the
money, [besides], it wasn’t expected of me. I was never really motivated to go into
college. Grades don’t really matter to [my parents], they say it is up to me. Like
now I could get on the dean’s list, and they don’t even care because they say my
grades are for me, not for them, (la)
I started dating [my boyfriend] in 11th grade. He was definitely going to
college, most of his family had gone to college. So it turns out I was the only one
who wasn’t going. I started looking around, and then I decided I’d better go.
I took [the placement exam] over the summer when I came to [the university]
for my orientation. I got a 3, and that was the lowest anybody had ever heard of.
They told me I should take 010, so I did.
The 010 was hard, it was very hard. I was pretty anxious, pretty nervous in
class, because I didn’t know what was going on. I knew what the format of the
class was, but I didn’t like it. I remember talking to my friends in the dorm. I
would say, this is so dumb, if I’m so stupid in math, why are they making me learn
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it from someone who is just as stupid in math? I called it Math for Morons, and I
was one of the morons.
I don’t think I used the study center a lot that semester. I went [to my
boyfriend and his roommate] a lot and got help. His roommate also came from our
hometown with us. [Going to them for help] wasn’t always the best thing to do.
They couldn’t really help me without getting very upset. When even they couldn’t
do [the problems] I felt pretty frustrated.
In class I relied on other kids. Usually they would end up explaining to me. I
wasn’t doing [the problems] myself. But I did ok on the exams. I got [a good
grade] though, but I’m not sure how.
When I came back in the spring, I [took] Oil. I did really well in [it], I really
liked it. There were only 9 to 12 students in the class. I was very comfortable in
there. I always liked going. I only missed one class because I had a friend visiting
that weekend, and it was snowing that day.
The one girl I paired up with [a lot of] times, I think I expected her to be the
stronger person, and I think we ended up kind of equal. She wasn’t the stronger of
the two. I knew that. I felt pretty equal with her.
[In Oil] we switched partners a lot. The instructor wanted us to work with
other people. He would say ’’Today we’re going to do this kind of problem, get
into your pairs and do it.” Then after 20 minutes or half an hour, the instructor
would go up to the board. He wouldn’t give the answer, he would make us give the
answer, which I think was pretty good. He occasionally made us go to the board
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to write our answers, which was fun, I liked it, it was okay. Everybody knew what
was going on. Mostly everyone showed up, and everybody who did, did pretty
well. I liked it. It was a pretty good experience, a very positive experience. I liked
the instructor, I liked the [UTA]. I did very well in the course.
It felt really good that I could start with this really scary looking equation,
end up with a page worth of math, and then have the answer on the back. I felt
really good about all of that working, the manipulation of all the numbers, the
moving around, and deciding what to do next, and knowing the steps. I liked the
steps, I liked that. I felt really good about that.
I still feel math illiterate. I think Oil really boosted my ego a little bit. But
it was still a non-credit course, it was still not a regular math course that
everybody was taking. And I still really feel behind everyone else as far as math is
concerned. I really do see the world cut in half, the math people and the
non-math people. I still feel that way. I still don’t feel like a math person. And I’d
like to [feel that way] someday. I’m not sure if that’s ever going to happen, (lb)
[My Oil instructor] kept me after class one day and said, ’’Would you like to
be a UTA for this class?” And I said, ”Me?” And I was looking around. I said,
’’Are you sure I can do this?” And he said yes. I didn’t really believe him. But I
thought it would be a good experience, because I did want to be a teacher. I was
afraid, but I thought that it would be a good thing to do. And since he said I
could do it, and since I felt comfortable in Oil, I thought that maybe I could, (lb)
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When he asked me if I would consider this position, I thought right away that I
didn’t want to be a 010 UTA, that was definite. I didn’t want to do it. (2a)
So I taught [in an Oil class last semester]. Most of the time [the instructor]
gave me a syllabus, or a lesson plan, so I knew what we were going to be doing a
couple of days in advance. That w’as good because as long as I knew almost the
exact problems, then I could go home and prepare and be ready for the class.
We’d walk into the class, I think I was always a little nervous. [The students]
would get the assignment, they would get into pairs and they would start solving
[a problem]. I usually stood behind them, looking down at their work. I always
said, ”Hey, I don’t hear any talking, how come you guys aren’t talking?”, because
I really encourage the communication. I thought that was my role as the UTA.
Some students understand that I don’t know everything, and that’s good. But
some of them expect me to know every answer to every question. It made me feel
uneasy when I knew that the student didn’t trust me.
It’s easy to make mistakes when you’re trying to listen to what they’re
doing. I think a lot of times I was easily led by their ideas, and then I always felt
kind of stupid when it turned out that their ideas were the wrong ideas. It’s not
always easy to admit that I’m wrong, but I think I can handle that a little more
easily [now].
[The instructor and I] met once a week. We were supposed to have an hour
meeting once a week, but it was really only about 5 to 10 minutes. I felt
uncomfortable with him. We didn’t know each other very well. When I [first] tried
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to talk to him, he didn’t talk back, and that made me feel a little insecure, and I
felt insecure in the role anyway. So I got some indication in the beginning that
that was going to be the way it was. He wasn’t very friendly, and neither was I to
him after a while. I felt stupid next to him. He seemed to know what he was
doing. And I wTas insecure. So I didn’t feel like we were on an equal level.
[This semester I worked with a different instructor.] The instructor and I can
sit down and talk, but he’s not always very open. He doesn’t give me a lesson plan
beforehand. At the beginning of the semester I asked him to give me one. He said
that that wouldn’t always be possible, and that he often did things at the last
minute. So I’ve never had a lesson plan. [But] I’ve been pretty good. Walking into
class doesn’t really make me nervous this semester. Even in the study center I’ve
noticed if you come up to me with a problem, I can help you with it. Whereas last
semester I needed more practice.
[Usually the instructor and I] have about 15 minutes [before the class], and
we just talk really quickly, and then we walk [to the classroom]. But [one day] I
[waited there] and we weren’t able to talk, so I just left. When I went to class, it
was a very difficult problem. Nobody could do it. I couldn’t visualize it. I’m sure
if I had gone home and done it, I would have been able to do it. It had some loops
in it, it wasn’t just a straight forward graphing problem. So I couldn’t get the
problem. A lot of students were resentful that he threw this problem in front of
them as a review problem. I was resentful too, because I didn’t know what I was
doing, and [the students] knew I didn’t know what I was doing. I told them that I
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didn’t know how to do the problem. It was bad. [The instructor] was helping one
student who had very poor attendance. But I don’t think I should have been left
with the rest of the room. I didn’t want to take [the instructor] away from that
student, but there was nothing I could do. I was angry that he didn’t explain the
problem to me even when I had asked, and that he left me alone with the class.
Also there have been times when he’s left me on my own. [One time] he
asked me to put an answer key [to a practice exam] in the study center. So I was
up until 1:00 doing this exam, and there were 2 errors on it. Before I hung [the
answer key], I talked to him for about 2 minutes, I said, ”My idea is this”, and he
said, ’’That sounds great, do it.” But [the graphing problem] shouldn’t have been
graphed that way, and it went in the study center. [Another instructor] found it,
and we had a run-in, and I felt like a jerk. I was shaking, I was shaking. I really
didn’t want to be there, and I was very upset about that. I didn’t know how to
defend myself, so I just left. I felt very insecure, I just wanted to leave.
I was always a little nervous going into the study center, because of the
[homework] problems [from 010]. Somebody had complained [about me in the
study center]. The student had said that I had refused to help her. I just can’t see
that. I just can’t understand why someone would think that I would tell them to
go away. [The second instructor that I worked with] said, ’’Well, why don’t we go
speak to [the assistant director].” I thought I was going to die. In [the assistant
director’s] office, I felt very nervous. I was near tears. So I explained to [the
assistant director] how I approached students, that [I usually said], ”I’m not
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always sure I can help, but I can try”. I felt that I was on my own. [The assistant
director] assured me that I could always come to him with a problem if I needed it,
and I said ok. [Later] I learned that I’m not the only one who feels insecure in the
study center, and that made me feel pretty good, but not a whole lot. (2b)
I didn’t have any older people last semester. But when I had three older
women this semester, I was [thinking] ”Uh-oh, what am I going to do?” I handled
them a little differently. (2b) It’s the older women in the class that I often had the
difficulty with. They seemed to be more set in their ways. And if it doesn’t work
[their ways], then it’s probably not going to work. And I really can’t convince
them to go back and do it again. (3b)
I get along with [students my age] pretty well. They know my experience,
and they know that I’m not perfect, and they usually understand that.
I think [in the classroom] I circulate a lot. [This semester] there are some
guys in the back of the room, they’re very behind, and I do tend to stay away from
them. [The instructor] works with them a lot. (2b) [Last semester] I only got to
know half of the students. It turns out we had two, maybe three failures in the
class. I felt guilty because I hadn’t really got to know people who had failed, when
maybe I could have helped. (3a)
I was very happy to get this job because any kind of teaching experience as
an undergraduate will probably help later on. Right now, it means a lot of extra
work. A lot of extra pressure. But I still think it’s worth it. I am willing to do it.
It is hard for me, but I think I’m learning something about helping people, about
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teaching. I don’t think I’m teaching, but I think I’m helping people. I think that’s
a valuable skill. So hopefully I’m building some skills that will help me as a
teacher, like communication skills. I think [working] in the study center is when I
get the most practice with communicating. The questions that [students] ask, and
the questions that I ask them, really help me understand what it is that I’m trying
to say, what is a better way that I can say it. I think it’s building communication
skills. I still think I have to work on listening though. I’m not a very careful
listener, but it can be worked on.
Also I tend to be a shy person, so I think [being a UTA] is helping me get
out there and talk to people that I normally wouldn’t talk to, or that I might be
afraid to talk to. In this role, I’m able to talk to people. It’s working out. Nobody
turns me away, so I’m getting a little more comfortable.
Hopefully [the experience] is going to help me to be better able to stand in
front of a classroom and communicate what it is that I’m going to be
communicating to students, and helping them understand it better, learn it better,
enjoy it.
I could see myself standing in front of a classroom with a bunch of students
looking at me and nodding their heads, understanding what I’m saying, coming to
me with questions, actively discussing among themselves and with me what’s going
on, and writing good papers. I think that it’s really important to encourage a lot
of discussion in the classroom, to get the students to actively participate. Maybe
this UTA job has reinforced that too. [In the math class] there’s a heavy emphasis
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on the self-help, the active participation in your own education. Whereas a lot of
the classes and a lot of the teachers tend to make the students more passive about
their learning. I want to make students understand that they have to be active
about [their own learning].
I want [to teach in] high school. I want to get students before they go to
college. I know myself that I wasn’t even considering [college] until the very end of
high school, and [college] has been the biggest part of my life. A great big learning
experience. I want to encourage other kids to go, no matter what their economic
background is.
I think communication is so important in education. I know that in a lot of
places, education is just rote memorization, or just copying things from a board. I
think if you’re able to talk out loud in class and get 5 different ideas, then I think
it’s important to see a lot of different sides to certain issues. I think the time has
come for shools to be looked upon as a place where you will go to get an
education. But I’m not a radical person, I just want to be a good teacher.

Profile 4: The Story of Patricia
”1 get along with just about anybody... I have to be around people and help them.’'

The first time I remember doing math was in first grade, one plus one, that
type of stuff. In third grade we learned division, and I thought that was great. I
felt like I was older because I could do division, and multiplication too. We did
multiplication tables and division tables, that was just wonderful, (la)
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[From] 9th grade through 12th, I took algebra I [and] II, geometry, and
trignometry. [Except for trig,] I did fairly well in [all the others]. Math was never a
problem for me. I liked it a lot.
I remember once in my Algebra II class in 11th grade. I used to sit at the
front of the room. [The teacher] would show us how to do [the problem], and I’d
understand it, [but] somebody else didn’t understand it. I felt like turning around
and saying ’’Come on, isn’t it right before your eyes? Can’t you see this?” It used
to bother me that people would ask questions that to me seemed so silly.
In my Trig [class in 12th grade], I never knew what was going on, [and] I
never did my homework. I felt like an idiot, because I would go to this class and
have no clue what was going on. I just didn’t understand it. Every once in a while
I’d get this surge of ’’Let’s learn”. And I’d sit in the back of the room, and I’d ask
a question. And then everyone would kind of look at me like, ”We did that last
week!” So I suppose that’s probably how a lot of kids felt in high school, sitting in
the back of the room, not knowing, and afraid to ask questions.
[My parents] got separated [in] February of my junior year. That was a big
trauma for me. They got divorced [in] December of my senior year. So it all
happened within less than a year. They didn’t really fight. I never knew there was
anything wrong. And then they separated. My whole world fell in. Then my dog
got sick, and he died my senior year. He was my best friend. He was my birthday
gift when I was six. So I was devastated. Things were really wierd the end of my
junior year and all of my senior year.
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I knew I could get into [this University]. My grades [in senior year] didn’t
matter. [So] I slacked off. [Also] I think my parents getting divorced, and me being
totally independent and going out all the time, not wanting to be around, [could
have contributed to the fact that I wasn’t paying attention to school work.]
I took a placement [coming to this University, and] something had gone
wrong. Maybe when I took the exam I skipped filling in one dots, [so I was placed
into the Basic Math program.]
I placed out of 010, but none of the other slots [in Oil] fit into my schedule.
So I was not going to be able to take the math until the next semester. It seemed
like it was too late to pick up another topic, so I figured I’d stay with [010], brush
up on some things, and then take Oil...I didn’t know what the class was about. I
just did it. I did well in it. It wasn’t a waste of my time.
It seemed really odd to me that nobody would tell me the answers if I got
them right. I read over the book they gave on how this class was taught, but I
didn’t really think that they would go so far as to say ”No, do you think it’s
right?” Then I learned that if I was confident in what I did, it was right. Because I
had done everything right. If it checked when I did it, it was right. It was very
different [from high school].
In high school, they do it out for you on the board. This is how these are to
be done, like this. And I always thought that that was the way things should be
taught. They’d say this is the formula you use. It was never explained. I
understood when and how to use the formula, but I didn’t understand why that
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was the only formula you could use. I think in high school if you get [a problem]
right away, you’re lucky. But if you don’t, then you’re just going to fall behind.
They don’t really want to bother with the kids who don’t understand it. Most of
the teachers would rather teach somebody that already knows how to do
something. They would talk to a few people in front of the room who always got
things right. But the people in the back of the room, they would’ve been [there] all
their lives.
[So in 010] I learned the reasons for some of the things I’ve been doing for
years. [I learned] why certain formulas were used. I always thought I understood it
in high school, but now I understand it really well. I did well in it. I took Oil and
I did well in that too. That wasn’t a waste of my time. I always did my
homework, and it was a challenge to keep it going.
[When I first took 010] it was wierd because I’ve never seen any of [the
classmates] before, and we had to sit down in front of each other, and talk. I’d
never talked out a math problem. I had always just done it. I can do it very well
in my head. I skip a lot of steps because I see what happened. [So] I’d rather just
do it by myself. I was [also] hostile about the way that [the course] was being
taught, because they wouldn’t say ’’Yeah, that’s the right answer.” I had to think
it out for myself. [Besides], I’m not good at vocabulary. I don’t use a lot of big
words. I don’t know if [the classmates] are going to understand what I mean, (lb)
...But then I learned from [other students] a different way [to solve a
problem]. I learned to be able to express my thoughts a lot better. I think being
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able to talk out my thoughts helped a lot in talking with other people too. I was
beginning to understand myself better in thinking, because my thoughts were
coming through in words. A lot of times when I think, I think in pictures. So I
was able to express myself better in words, because I’d have to sit down and
express myself in words when I was in pairs.
[In Oil] I think I spoke up a lot [more than in 010]. In 010 I just didn’t think
it mattered to other people. I learned to speak up. If someone said to do [a
problem] one way, I’d say I did it this way. So it would give two different ways to
do it. I think that was helpful, because a lot of people think there’s only one way
to do something.
[010 and Oil] have helped me in other classes. [I took] symbolic logic [after
011]. I went to class but I didn’t understand the way [the teacher] taught it. So I
taught myself how to do it. [Basic math classes] helped me because I learned how
to work through it on my own. I realized that you couldn’t depend on the teacher
for learning. It’s yourself that has to be the one that wants to learn. Some aspects
of math like fractions [and word problems] used to be very frustrating. I didn’t
understand them at all. But after [010], it was like, I don’t know why fractions
[and] word problems seemed like taboo. I can work with them now.
I was flattered and excited [to be able to work as a UTA in the program],
(lb) [The instructor] gave me a couple of sheets that she had. I still have them on
my role as a UTA. [At first] I wasn’t sure what I was supposed to do. ,The
instructor] would tell me, you make sure [the students] are working, that’s what
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we’ll do first. Then yon go up to someone, and you see what they’re doing. You
ask the why, ’’Why are you doing this?” And you just go along the problem with
them. Sometimes I got stuck, because I had never come across [a situation in a
problem], I wouldn’t know what to do at one point. Students had steered
themselves in the wrong direction, and I wouldn’t know how to back myself up,
back them up, and go along the right way. So I’d ask [the instructor], she’d say,
well, you start them over, or you do this or that. So I’d learned from my
experiences. I know more of what to say now. I know what not to say. I know not
to give them the answer right off. (2b)
...I meet with [my instructor] for a half hour before the class on Mondays. I’d
look at the lesson plans, and she’d tell me what is going on, what the homework
would be. I’d sometimes do the problems. On Wednesdays, it’s usually the same
chapter that we’re working on, so she doesn’t really have to tell me a lot. (2a)
I usually write an outline of what went on during the class for [the
instructor], so she can see what happened. I just do that [because] I think it’s
helpful to her. If [the students] are completely stuck on a problem, I’ll ask a
question to [the instructor]. [The students would] listen to my question, and that
would make them think, and help them into the next [step].
First semester was more difficult, because I hadn’t been a UTA, and I wasn’t
sure what to expect. [When I corrected the homework], I had to do the
[assignments first]. I wasn’t used to looking at every single thing, and I’ve never
corrected papers before. So it took me longer last semester. This semester it went
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a little easier. I could correct faster. I could look fast at a problem and see where
[students] went with it. (2b)
I’m [also] getting a little more relaxed in the classroom [now]. Last semester
I was always nervous. When [the program director] came to observe the class, I
was uptight. I was afraid that he’d hear me say something that wasn’t right, or
that I’d get in trouble, or I’d get [the instructor] in trouble. I was afraid that I’d
give [students] the answer, or I gave them too much.
I’m impatient about a lot of things. [But] I’ve learned to get over being
impatient, and to do other things about it. I think that helps me because I’m here
working with people who are also impatient. You have to be patient with the
impatient. (3a)
...It bothers me when I don’t catch an error [that the students made]. [This
one time in class], students had gone through [a problem] with me, and afterwards,
we did it on the board, and the answer that they got was wrong. They just did a
couple of wrong calculations, but they were right in their method. They looked at
me like I was to blame. I felt like an idiot. I didn’t catch them. When I do things
like that, I feel really dumb. I feel that I should know, because I’m helping them. I
probably shouldn’t feel dumb, because it was just a calculation error. But I felt
really dumb then, little things like that. (2b)
I think I can catch myself better now. I’ll see something that’s not quite
right. I check with other people’s answer. That’s why I like to do [the problem]
first before I get to class. I want to know what the problem’s about, I want to
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know the answer. Even if [students] are doing [a problem] in a different method,
the numbers won’t coincide with mine, but I’ll see that they’re right.
I think I get along with just about anybody. It doesn’t bother me [if
somebody] doesn’t like me, because they’re just missing out. I think I offer a lot in
friendship. I don’t just take, I give, (lb) [Because] I’ve always been able to get
along with people really well, [it] makes [being a UTA] easier. If I didn’t get along
with people, I wouldn’t be able to do this job. (3a)
...The freshman year I [was assigned] to live in this [dorm]. [People on the
floor] all have long hair, they grow beards. They’re deadheads [and] hippies. It’s
all peace and love and let’s do things together. At first I was rebelling against the
place. But after about a month in school...I learned to get along with [them]. I’d
party with them [but] I’d go to my classes...They blow off classes all the time. I
think I adapt well to wherever I am. I can make friends. I can fit in. Everyone
always tells me that I’m an overall all around nice person. Nothing fazes me. (la)
...[In high school] I was always friends with teachers. I had an understanding
with them. I always talked with them after class. I have a real good friend of mine
from back home. He was my history teacher. He helped me through my parents’
divorce. Somebody had to help me through it, and he decided to be the one.
Every few weeks he’d say how’s everything going at home, how’s your mother,
how’s your father. I always talked to him, and I told him how I was doing. So it
was a good relationship that we had, and we still have it. I can call him if I ever
have a problem. He said, I’m here if you need me. We were buddies, (la)
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...I’m friends with some of [the students now]. In the Study Center, they’ll
say, ’’You won’t believe what I did this weekend”, [things like that.] Being their
friend I think is a little more difficult for me to say, ’No you can’t pass that
[homework] in late.’ Sometimes I think it would be better just to not be their
friend, but you can’t. You have to have a one-on-one relationship with a teacher.
It’s better that way, I think you learn more. You need to know the person who is
teaching you, or the person you’re teaching. (2a)
The older students tend not to kid around as much. [They] are there to
learn. They respect me more if I can help them. The younger students want to
have fun. I don’t get mad when the younger kids goof off. If they want to goof off
at that point, you’ve got to let them goof off, and say I’ll be back in a little while,
or laugh with them. Then they say, okay, so what do you think about this. You
just have to change [with different students].
All throughout the semester, I’ve been trying to think of what I’m going to
do with my life. I’ve taken a lot of different courses in a couple of fields. But it
was being a UTA, and seeing the teaching that I liked. So I’ve decided I wanted to
[teach]. I’m going to major in psychology. It’s interesting [to understand] how
people think, what lead them think the way [they do]. (3a) I think that I help a
lot of people out, I counsel well. That’s why I want to major in psychology. I’m a
people person. I need to work with people. I couldn’t stand being behind a desk
all day long. I have to be around people and help them. I think teaching would
fulfill that, (la)
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It’s rewarding to know that you can help a person do a problem
(3a)...Knowing that [the students] improved, and that I was a part of that, that’s a
pretty good feeling. A lot of the people in the class, they don’t want to do math.
They don’t like math. To know that they attempted, and that they did a lot
better than they thought they’d do, that’s important to me. (2b)

Profile 5: The Story of Laurie
”1 had to test everything... I had to make my own way.”

One of my earliest memories about being with my father, is him trying to
teach me percentages and not really getting through...[He] was a method analyst,
so he used a lot of math in his work, [and] he was always around for math
questions. I enjoyed math in grammar school. It wasn’t a big deal. My high school
algebra teacher was one of the best teachers [that I had] in my life. [So] I never
disliked [math]. It always seems accessible or understandable, (la)
I took two years of college [majoring in] nursing. [Then] my father [became]
sick, and he was in and out of the hospital. I wasn’t ready for that emotionally. It
was really really tough. I took it really hard.
...And all of a sudden I found myself being in the hospital working. And I
thought [to myself]: I don’t want to do this at all. I didn’t want to deal with [the
sick] both at the school and at home. It wasn’t for me. [So] I decided that I really
didn’t want to be a nurse.
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My parents really wanted me to stay home for the rest of my life and take
care of my father until he died and take care of my mother if she ever got sick.
That’s what they wanted. I couldn’t go along with that. The way I did it, I quit
school and moved away.
...I had ten years off. [I thought] before I went back to school I needed [to]
research what I wanted to be. So I waited and waited.
I had a friend who [came] to [this University] and really liked it. So I moved
[here] to see if I liked it. And I did. After I was here, I was very sure that I was
ready to go back to school, so I did. (lb)
...Coming straight out of high school, I felt that I had a pretty adversarial
relationship with my teachers. I was very defensive. I felt like I had to really make
them prove that they knew more than I did. [But] when I came back to school, I
felt peaceful to leave that aside. I’m more secured now than I was then. Also I
understand what life is like more than I did then. I’m more relaxed now. I’m more
interested [in learning], [and] I’m older, (la)
[My first semester back to school] I took [a] chemistry [course and a public
health course]. It was really satisfying [to be in school again]. The chemistry was
such a challenge (lb)...But I did poorly [in it]. The math baffled me. It would take
me forever to do these computations. I knew I didn’t have the math any more to
do [it]. I failed [the course]. It was a terrible feeling at the time, (la) [But] I really
worked hard. I guess that’s why I don’t feel that bad about [failing it]. I knew
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what I I went through to get the F. The other course didn’t have much homework.
I didn’t put much into it. [I got an A]...But it wasn’t as rewarding to me. (lb)
...So I wanted to [take a math course]. I missed all the test dates and came
directly [to this program]. I tested into Oil. (la)
I enjoyed Oil. I had fun. I loved the process. I thought it was fun to work
together in class. I saw pretty quickly the benefits of pairing off with people. I
didn’t have a big problem with that, (la) I got a LOT of satisfaction out of [it]
because I felt [that] I could just go in there and think as hard as I could. And I
would get results. I would think hard, and I would be able to reason things out
almost always. It was really satisfying, (lb)
I was really with the program. I did what they told me to. I moved around
and never sat in the same place twice. I [worked] with different people each class. I
had a pretty good attitude and I enjoyed the class. [My instructor] gave me some
papers [written by the people from this program]. I read it and and I [thought it]
fascinating.
...[Then I was invited back to be a UTA. My instructor] said: ’’Just do what
[Jason] did.” [Jason was the UTA in my Oil class.] [But] I forgot what Jason did.
Even at the time I forgot what he did. I don’t know what he did. I think that the
concept is that anything that you learn to do, you learn best by just doing it. [But
I felt] like being thrown into a swimming pool. I [had] to make my own way. (3b)
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I had to test everything. That’s just the way I am. I tested most things,
[like], writing on the board or not, asking leading questions, writing on the papers
or not, and telling people the answers. I’ve tested a lot of stuff.
[The first semester] I only had hours in the Study Center first. [But] it was
difficult for me to be there [because] I’ve never taken 010. I felt a little bit lost.
[Then this instructor, Mark, asked me to be the second UTA in his class]. It was a
really good [experience]. (2b)
Mark had such a good sense of how far to let students go before they became
frustrated. [He knew how far] to let them really explore but not let them get
annoyed. So I just always let him take the pace cause he was very good at it.
[This semester] I worked in the Study Center [exclusively]. [But I had the
opportunity to work as a substitute UTA in a class for two weeks]. I had forgotten
a little about the pacing in class. One was to be able to move around quickly from
group to group and yet listen and see if they are on track. And the other one was
when to drop hints. I could tell where people are in a problem, and I could ask
them to explain. [But] it occured to me that I never had the initiative to push the
class further than [the instructor] took them. I took all my cues from [the
instructor when to drop hints], when to make that little extra push.
I guess I notice the difference because in the Study Center I can make that
decision. I can take that initiative whenever I feel it’s appropriate. [Butj in the
classroom I sort of listen to what [the instructor] is saying and follow her lead.
That’s how I see my role as a UTA.
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...[When I work in the Study Center] I’ll go into the room and just check in
with people and let them know that I am a UTA and that they could approach
me. So if somebody’s having a specific problem, he’ll say ”1 just don’t know what
to do here” or ’’What do they want?” Then I’ll say ’’Well, could you please read
this problem?” which gives me a sense of how much [the student] comprehends the
problem. Sometimes people skip words, sometimes people don’t read as carefully
as they need to. That’s why I have people read me things. [Also] I get a quick idea
of what type of problem it is. (2a)
[Then] I’ll say ’’Okay, what have you done so far?” And they’ll go over the
math. They’ll explain how they make those equations. Once in a while that’s all
they need. They’ll just say things out loud and they’ll catch their mistakes.
Also I’m in this habit now, unless it’s somebody that I’ve worked with a lot
and I know that they have a good understanding of that particular stuff, I’ll just
say: ”So what’s that equation mean?” or ”How did you get that?” But if [students
are] at a point where they’re already frustrated, [then] that’s not clarifying for
them, because they’re trying to keep something else in mind that comes later on
on the problem.
So I guess now I’m at the point where I’m understanding that. Sometimes it
will be better to [just let students] go through and get to the point where they’re
having the problem and find out the nature of the problem, before I [make them]
go back, or before I ask specific clarifying questions about a part of process that
they’ve already gone through.
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It takes lots of tact to get [the students] to tell you as much as they know
about the problem. You’re in the position where they’re in the extra help room,
[and] they really want the extra help. The easiest thing to do is find some other
[students] who are having trouble with that particular problem and have [them]
work together. ’Cause they can tell each other. I feel [that] they are allowed to tell
each other answers. It’s reinforcing for them if one student can explain to another
student their process. I think that’s great.
For me the toughest thing [is] when [students] genuinely don’t know where to
go [on the problem] and they’re real frustrated. They think they’re not helped at
all. A lot of times people feel so pressured for time [in the Study Center, because
it takes] 40 minutes to do one problem. I’ve in fact suggested [to some frustrated
students] that they take a break. One [other] good thing to do is give them
something concrete to think about. Maybe [it is] a good point to substitute in
some numbers for variables. So they can get an idea. And they’ll have a sense of
accomplishment. It’ll give them a sense that the whole process isn’t that futile.
Sometimes that alleviates some stuff. There’s no one easy answer [with the
frustrated students]. It’s a case by case thing.
I can see concretely that telling people where to go in a problem is not a
good idea. I feel that to be that leading is to be kind of coy and it’s like cheating.
I remember working with this girl. She was enormously frustrated. I was
frustrated. We were on our own time. [So] I thought: well, we’re not in the Study
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Center, I’m going to just tell her some stuff. And I told her stuff. This is how you
do this and this is how you do that. It was a real lift for her.
[What happened was] she understood at that time, but then the next time
when I worked with her, she really clearly didn’t understand any more. So I guess
I needed that experience. It was really reinforcing to me that people really have to
reason [things] out for themselves. It’s better for them to really probe as much as
they can. If you ask leading questions all the time, they’re going to just wait and
go in the direction that you lead them. And certainly if you tell them how to do
something, it doesn’t last.
So I had to go through that process of working with a student, and telling
her stuff, and having her not be able to apply it to anything else, before I
genuinely believed [in the constructivist method.] It’s me figuring out the process
of how to apply the [method], sort of trial and error. Just as [the students] are
poking around in the problem, so I’m sort of poking around trying to find effective
ways to help them.
Another reason not to [ask leading questions] is that it’s a real pain for other
UTAs in the Study Center. It’s [already] a frustrating process for [the students] to
have to work out all these things for themselves. It’s a lot of work. [So] if [a UTA]
asks a lot of leading questions and forms the setup leading them right up to the
answer, that [will be what the students] expect for the rest of the problem. They
are going to look at you blankly. They are going to have little patience for things
that they don’t think are relevant.
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I empathize with the students that are frustrated and impatient. Because I
remember working in the Study Center [when I was a student], I remember that
frustrating feeling and being confused and not getting specific answers. And I just
try to keep that in mind that the students are working hard. They deserve a lot of
respect for just being [in the Center]. That’s the attitude that I try to keep.
I feel a lot more confident [the second semester]. I’m much more relaxed. I
used to dread having a problem that I wouldn’t be able to follow. And that has
happened a couple of times.
[Now] I realize the nature of the Study Center is that I don’t have to know
everything in advance. I have to be able to insist on logic. If I don’t follow
[students’] logic, [I’ll] have them explain it. If they’re being illogical, they’ll have to
do it a different way. If I can follow a problem, then that’s enough to be able to
listen and comprehend it.
...When I first started, the students would explain things and then look at
[me] and say ”Is that right?” At that point, [if] I didn’t know whether it was right
or not because it was a new way of approaching the problem, I’d say, ’’Well, why
don’t you just go ahead and do it, and see where it gets you.” But I wouldn’t feel
convinced. In the back of my mind, I’d think, ’’Well, is it right? I don’t know. I’m
a faker!” Or I would think that [the students] would be thinking ”0h, she doesn’t
know either, let me find a UTA who knows.” But now for some reason when I say
’’Well go ahead and do that”, for some reason they believe me, and they go at it
and do it. (3b)
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...One of the skills that I’ve acquired was to be able to actually listen to what
somebody was saying, and read what they were writing, and be able to set aside
my interpretation of the problem. It took [me] a surprising amound of time to be
able to really absorb and follow someone’s problem solving. It was a skill.
Especially when [I first started working here], I’d feel bad if I had to ask questions
about what they said. I felt that I should be able to get it the first time around.
(2a) I have taken the course, I should understand [what students were doing]. (2b)
I’m enjoying [this experience] a lot. (3a)...One of the things I like working
with people in the Study Center is that I really like to watch people reason. It’s
fascinating to me to see people [going through] the whole process of learning. It’s
really exciting when somebody understands something or doesn’t understand
something, (lb)
It’s fun to be able to go in and help somebody do his problem and do it a
couple of different ways. It’s fun to have them solve it algebraically and then have
them draw a picture of it, or to find a quick visual check. It’s always fun. I find it
really intriguing to watch how people solve problems. Some people are really
visually oriented and other people, the last thing they want to do is think out a
problem with a little diagram or a box. I like that kind of difference. I like being
able to do it their way. And [students] are always so grateful. They always say:
”0h thank you, you’ve really helped a lot.” [Now] who could not like that? (3a)
[But] I distrust that because in the back of my mind there’s a little voice
that always says ’’You should be doing things for the good of others, you shouldn’t
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be enjoying them. That shouldn’t be your main motivation.” [So] now I think of it
as a burden, the burden of enjoying yourself.
I had never had a job like this. I’d never had the experience of teaching in
any way, or tutoring, or helping people with their studies. I’ve been waitressing for
the last five years. So personally, [this job] really helped me break out of that.
This is much more rewarding. It’s helped enrich my life in that way.
My mother is a teacher. My aunt is a teacher. And I’ve just seen too much
of teaching from both ends. I’ve seen the frustration on my aunt’s side in teaching
public school, being caught between the administration, the parents, and the
students. So teaching never appealed to me. [But] this [job] is like a delightful
surprise. I think this kind of teaching is not really the normal kind. (3b)
...I never decided what I wanted to be. [Even now] I still have no idea what
my major will be. (la) Sometimes I had a huge anxiety about [not making a
decision on what to major in]. But most of the time I felt fine, (lb)
I’m thirty years old, and I don’t even know what I should major in. I’m
trying to decide what makes me happy, what doesn’t make me happy, and what’s
satisfying. [I’m trying to find] a way that I want to live. (3b)

Profile 6: The Story of Jon
”As human beings, we’re pretty much the same... it’s just our attitudes...”

I loved math until I was 11, but after that I just did the minimum to get by.
Both my parents had to work [long hours] to keep shoes on my feet, [and nobody
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was there pushing, [so] the minimum was okay, and I did whatever it was that I
had to do to pass the class. The only math that I really studied and enjoyed in
high school was geometry, because it was fun. I had fun with it, so I paid
attention, (la)
When I graduated from high school, I [first] worked in modeling and I also
worked in a factory in daytime. Then I [took] acting classes for a year and started
acting. It’s a tough field if you don’t have money coming in. [So] I had a day job
working for a forestry company and at night I took whatever acting job, or singing,
just to keep me on the stage. The two things, the entertainment and the outdoor
environment, were [always] working together [for me]. They [still] do today.
I like working outdoors. I remember moving out of a city at 6 years old into
a farm area. There was one forest area [my family members] would always walk.
[Later] the forest was taken down and houses were built, and that concerned me as
a child. [So the interest with the environment is] built up over the years. I’m
concerned about the proper use of our land and [its] development.
I think I’m a clumsy worker out in the field, [however]. I almost cut my
finger off twice. Sitting on the operating table and [seeing that] my finger [was
being] sewn back together, I was really frustrated. I was angry that I kept having
injuries. I wanted an education so that I could get away from the saw. That [was]
what pushed me over the edge to come back to school.
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Finally I decided to go to college [at the age of 22]. It was a big decision [for
me]. It was either school for forestry or school for acting. I felt that I had tried the
acting part, so why don’t I try this [other] part.
I went to a community college. I wanted to deal more with why people felt
the way they did about forests and agricultural land, so I studied things like
endangered species, management of woodlands, and the importance of clean water.
I [also] needed math for that, [so] I took two courses in math.
The way [math] was taught [there], the teacher would come in and write on
the boards, and then you’d copy things down, and you were told what to do.
Wherever there was a formula, [you’re to] just memorize [it]. You weren’t
encouraged to understand how the formula was developed. I think that was [why]
I couldn’t remember the [math] skill when I went from there to this university.
[I came to this university] and I sat in on a pre-calculus class. I just didn’t
know what was going on. I couldn’t understand [why], because I had already had
math in college. So I went and talked to [the professor who then recommended]
this program. I came here and couldn’t even get through the diagnostic. So I
decided that, I was going to find out why I had a problem in math, why couldn’t I
remember these manipulations.
[I took 010 during the first semester.] It was a lot of work and I was
frustrated because I had five other classes. But once I got a good schedule down, I
actually enjoyed the math.
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I came into [this university open-minded]. I was willing to try anything, to
open up and [find out] what my problem [was]. Some [classmates at the time had]
a problem because they thought [010] was a beginner’s class. But it didn’t bother
me because I identified [that] I had a problem with math, and I was willing to
learn why, so I opened up to it.
It was fantastic the wray [the course] was set up. It really was a good
experience for me. It’s a good system. I think 010 made me sit down and look at
all the numbers, and look at what was being asked. [It made me] calm down and
try to figure out why a fraction [was] a fraction, how a fraction [got] there, and
how [to] change it into a percent.
From high school and the two years in community college, I was waiting for
things to be done for me mathematically, I was waiting for the teacher to give the
solutions. But now, I go in saying, ”I’m going to solve, I’m going to break [the
problems] down and solve them.”
I was always anxious to know what was in store that day. I tried to work
with different people [every class]. I really enjoyed asking questions and trying to
understand how [other students] were going to solve [a problem]. I liked being the
listener more than the solver. Whenever I was a solver, [and when] my solution
was almost there, I started to figure out if the listener was going to solve it. I d
turn it around to be the listener, (lb)
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[I worked very hard as a student.] I went through [the textbook], I did every
problem. And before the exams, I’d go through any problem [in the workbook]
that I had trouble with again. That was a really big help.
There were a few [classmates in 010] who just didnt’ want to allow the
learning process to happen. They didn’t want to try. That really got me upset
when they were just looking at [my] paper and writing the answers down. It’s the
same trap, they weren’t learning. [So] I tried to drag the answer out of them. I
kept asking questions, ’’Well, how are you going about it?” [I] drove them crazy,
until they got angry and then got up and left.
I felt good because I was trying to help somebody. But I felt bad because I
did instigate them to the point where they got up and walked out. I was tired of
just having someone looking over my shoulder and writing down what I was doing.
[One time in the Study Center] there were five of us working together on a
percentage problem. I had the answer [but] I played like I didn’t. The other four
were struggling with it. [So] when we took it to the board, I started asking
questions from each different person, so that everyone understood how we got
where we were. That [experience] was memorable to me, because I felt that I was
a big part in [the learning] of those people. That was exciting. I think that that’s
why I had an interest in teaching.
[010 class had a deeper impression on me than Oil because] it was my first
semester back in school after almost 2 years [away from the community college].
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The whole experience of learning math that way was new to me. When I got into
Oil, I was a senior and was more concerned about getting through the year.
...I took college pre-calculus [after Oil]. I had confidence. I was so happy
that I could [do a college math course which counted] towards graduation credits.
I got an A. (la)
[When I was asked to be a UTA in the program], I was excited. I couldn’t
believe it. I always have a thing where I just can’t believe that someone would ask
me to do anything good. I was thrilled, (lb)
When I was right out of high school, I didn’t think I had the intelligence. I
grew up in a blue collar working class [neighborhood]. For some reason, there’s an
attitude that [you] either didn’t need an education because you could work, or,
your intelligence was just not there because you weren’t brought up in that.
Looking back, I think I’m the only one [in my neighborhood] that went on to
college. I feel good about myself, and the fact that I’ve taken the challenge of
education. I saw my father worked so much, two jobs, never stopped. I just didn’t
want to have to work as hard as he did.
As a UTA I always spend too much time grading the homework, [especially]
at the beginning of the semester. But I think that’s good [because] I get to know
[the students] right away [by] grading their homework. I put the names and the
faces [together]. The first round of homework, I’d write ’’Show all your
calculations”. And the second set of homework, if they don’t show the calculations,
I know that they’re not trying. [That’s how I] get a feel, within the first two weeks,
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of who’s putting the effort and who’s not. [I] also learn who has more difficulty
than the others. As a UTA, I gear my time to those that are in the middle and the
end (2b)...The people who aren’t [trying], I try to vocally encourage them in class,
rather than spend a lot of time writing on their homework paper. (2a)...[With] the
people that are right up front, I just let them go on their own. (2b)
...After I’m done grading the homework, I’ll go through them again to see
what problem [the students] had trouble with the most. I’ll make a note of it. I’ll
also write down the names of people who just aren’t doing their homework. If
there is an ambiguity with a problem, I’ll tell the instructor. Both instructors I’ve
worked with ask me to take a problem to the board if [it troubled the whole class].
(2a)
I love going to the board. It’s a good experience for the UTA, especially if he
is considering ever becoming a teacher. I think it’s good for the students [too,
because] it breaks up the monotony of the same person being [up in the front].
During class time, [after we hand out a problem], I have to make sure that
[students] are starting the problem. (2a) The first five or ten minutes I want them
to try [doing it on their own]. If I think they can get it, I’ll let them go and
struggle with it. I think I’m a good judge at when I should jump in and [help].
The difficult part is knowing how much to tell them. If there’s a concept that you
want [the students] to learn, you already showed them once, and they struggled
with it again, I don’t know how many times I should show them. (2b)
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I’ll go to the people who are struggling overall first. I spend more time with
them. [But] I have to be careful and make sure that everybody knows what’s going
on, so I can’t spend all my time with them. Some of the struggle [these students
have] is [from] not doing the homework. Trying to get those [students] working is a
frustrating thing.
My biggest concern is those [students] who just don’t seem to get enthused
about the class. People make a committment to come to college to get an
education. Even if they don’t like it, they should make a sacrifice to this work. I
don’t know why they stayed there but they didn’t want to do work. It doesn’t
make sense to me. (post)
...Motivating [this type of] students can be one of the most difficult things,
because this program is different from traditional math classes. A lot of [students]
can’t accept the lecture being shorter, and they have a hard time with the pair
problem solving. They want to just watch a teacher go and write everything on
the board. I would try to explain the whole system to them, [like], this way of
learning works for a lot of people; or, if I get through it, you can get through it; or,
try it this way, I understand things much better now. I’ll use different motivation
techniques on different students. (2a)
...I think when people come into [this] program, they really should just let it
happen. It worked for me, and I just feel it can work for everybody. If you want to
learn something, you’ve got to almost trust the program, just open your mind,
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don’t build up walls. If you don’t open up to what that professor is handing down,
then I think the learning just doesn’t work, (lb)
[Working in the Study Center is a challenge.] I like it. [One challenge is to
go] from one problem to another problem without getting confused or getting a
headache. Another challege [is] to understand how [students] interact with [one
another]. I think that’s really important. I may try to make them smile, or make
them feel comfortable. Then they’ll open up a bit more, and we can talk about the
problem. The two things, the problems and the students’ attitudes, [interplay],
and how to put them together is the challenge. (2a)
...I think the role of the UTA in the Study Center is to be encouraging. Even
if [a student] is struggling, just say ’’Good job!”,’’Keep trying!”, ’’That looks
good”, ’’That’s a good approach”. Sometimes I’ll say that even if [the students]
are not on the track, if I think they might get there through encouragement.
I burn out fast [in the Study Center]. I’ve had good success with
understanding the students, [but] if the students aren’t really trying and [I] can’t
detect that, [I] may be wasting too much time trying to explain [a problem] to
them. I think that’s what causes burnout for me.
Sometimes I’ll go [to the Study Center] for my own benefit. I know this
sounds crazy, but if I’ve been having a hard time with my own studies, or I have a
two hour block where I have nothing to do, every once in a while, I’ll go into the
Study Center. It helps me sometimes if I can help somebody else. I feel good
about myself.
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It’s very important to get a good communication line going with the
[instructor]. It’s very very important. The [instructor and the UTA] should tell
each other what they’re doing good and what they’d like to see change right away.
It shoud be an ongoing thing throughout the semester. My experience has been
excellent. I’ve been very lucky with both [instructors] that I’ve worked with.
When I [did] something they felt wasn’t right, they explained to me, and they also
noticed when I did something right. (2b)
I can just tell sometimes by the way the instructor will describe something
on the board, and then the homework wil get better. I’ll tell the instructor that it
must have been a good way of explaining it. (2b) I feel free to tell [the instructor]
how I feel [about the class], something’s good, something’s bad, because my
biggest concern is that the students are learning, (post)
...It would be unlucky [if I] have to work with somebody who didn’t listen to
me, or who never gave me feedback about the good things as well as the bad. So I
feel lucky. I know that one UTA has trouble working with her instructor. But we
didn’t talk enough [for me] to understand why. I’m glad I don’t have to deal with
that, because it’s tough enough to get the students motivated, and get them to
understand things, [I] don’t need trouble between the UTA and the instructor. (2b)
This semester [the instructor and I] meet a half an hour to forty minutes
before class and go through the problems. She’d make up a problem and give it to
me and ask me how I’d feel about it. I think that’s great. Not only does it make
me feel good that the instructor is sharing that with me, but I solve it, and I know
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[what problems will be on] before I get into the classroom. It’s good for two
reasons.
I’d feel much more comfortable in the classroom when I already know what
the problems are going to be. That’s real important for a UTA. [The instructor
and the UTA should] meet to make sure that [the UTA] knows ahead of time what
the problems are going to be and even the homework assignments. If I don’t [know
the in-class problems], I have to try to do them really quick before the students
get it. I may have three or four minutes [during] the instructor’s lecture. It’s just
not enough.
I wish I had more time with the students myself, because I feel I could get
most of them, if not all of them, to work. I really feel that way. If [a student] is
doing really terrible on the homework, I’ll [ask him] what’s wrong. If [the student]
wants to improve, then usually he’ll tell me what he thinks is the problem, and
together maybe we can both work it out. I’ve actually got people to score better.
[But] you can only do so much. I keep thinking that people go to school to learn.
[But those students] are just not trying, they’re just not putting in time. What
can you do [about that]?
This program has had a lot of meaning to me. I like the idea of helping
people, I think that is the biggest part of it, that I can help somebody with their
math problem. If they’re successful, and they reach a solution, that makes me
happy (3a)...when I can be a part of someone else’s learning. (3b)...I just want to
go back for more. That’s what keeps me going in the program. (3a)
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Another thing [I get out of the program] is watching people think. I love that
a lot. People approach a problem from different ways and different attitudes. It’s
interesting to watch how one person might get frustrated right away, and another
person might have more of a frustration threshhold, they’ll keep fighting and
fighting. It’s really interesting for me to know the level of determination [students]
are at and to know when to help them.
As human beings, I think we’re pretty much the same. We all have the
ability to solve [problems]. It’s just our attitudes [that differ]. This semester I
notice that if you have the attitude when you’re given a problem, like, I’ll never be
able to solve that, then you probably won’t. But if you have the attitude like, I’ll
give it my best shot, then you probably will arrive at a solution.
I’ve learned a lot about dealing with people, working together [with others],
and problem solving, things that I can’t wait to get back out in the working world
and use. I’ve built confidence. This program is great for me. It was fantastic for
me to go through. I’m still gaining from it. It’s great. It’s good. (3b)

Theme 1: the Fear of Failure

All of the six UTAs in this study expressed strong concerns when they failed
to perform their duties, that is, when they made a mistake on correcting the
homework, or when they couldn’t understand what students were doing in class.
Three reasons may have caused such fear, (a) a UTA’s personal history with math,
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(b) the lack of experience in the job, and (c) the pair problem solving approach to
teaching used in the BMP.
Although some UTAs had a longer history of negative experience learning
math than others (for instance, Bobbi and Jane were declared incapable of doing
math in primary grades), all of them failed math tests in one time or another.
Depending on how early the negative experiences started, and under what
circumstances they encountered the negative experiences, UTAs internalized their
experiences differently. Some took it as indication of a deficiency of personal
character whereas others regarded it as a lack of certain skills. The more
personally the UTA associated herself with her past math experience, the greater
her sense of failure was when she was unable to perform her job.
This fear of failure was more prominent among the first-year UTAs. For
example, Jane felt devastated about the mistake she made in a practice exam
answer key and Patricia was embarrassed that she couldn’t detect students’ errors
in class. Because of the lack of experience in the UTA role, the first-year UTAs
inevitably encountered unexpected situations which only exacerbated the fear. The
more experienced UTAs, on the other hand, shared similar ’worries’ but were able
to rationalize their feelings. Bobbi was insistent that it was not her responsibility
to help Oil students in the Study Center and Sean admitted continuing anxiety
about making mistakes but stated that they didn’t happen that often.
The pair problem solving approach signified a teacher’s individual attention
to student groups. Because of such emphasis, UTAs were required to have a close
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working relationship with the students. The need for such a close relationship with
the students forced UTAs to be concerned about their own performance, more so
than a teacher would in a traditional classroom. In fact, the influence of the pair
problem solving approach was felt in many ways. For example, UTAs had to know
how to talk to different students, and UTAs were affected directly when students
responded negatively to them in a group or pair setting. The UTAs’ profiles
illustrate lucidly the tensions they feel in using the pair problem solving approach.

Theme 2: Personal Meaning

All of the UTAs perceived their UTA experiences very positively, regardless
of their fears or difficulties. Two underlying personal meanings were surmised from
their stories: (a) they learned something about helping people, and (b) they
developed better problem solving skills which helped them in their studies (Cf.
Bargh &; Schul, 1980)
Among the six, two went into their UTA posts thinking about a career in
teaching. Both of these two UTAs (Jane and Bobbi) named communication with
students as the most important skill they learned from working in the BMP. Two
others (Patricia and Sean) decided on teaching as a career because of the BMP
experiences. Both remarked that it was rewarding to help students solve problems.
And the remaining two (Jon and Laurie) were ’’pleasantly surprised” by their UTA
experiences because both enjoyed ’’helping people” though neither of them
intended to teach in the future.
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Regarding the second personal meaning, four UTAs stated that their own
studies improved because they have become better problem solvers. All more or
less adopted the BMP view of a good problem solver as someone who actively
organizes relevant information, attempts to reach a solution, evaluates the solution,
and does so by communicating and coordinating the effort with her group partners.
When the UTAs were first exposed to the constructivist pair problem solving
as students themselves, they were clearly not efficient problem solvers or they
wouldn’t have enrolled in remedial math. Even after they successfully completed
the two courses, their problem solving skills perhaps remained unpolished. It was
only when they started working as teaching assistants, where different ways of
thinking and numerous problems from various topics came hurling at them, that
their skills of solving problems really improved. Sean’s statement summarized well
the UTAs’ general attribution of improved problem solving skills to actual
teaching:
I’ve learned more math from being a UTA than I learned in the course
by far. Big difference. (Sean, lb)
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CHAPTER V
UNDERGRADUATE TEACHING ASSISTANTS’ WORK

In this chapter UTAs’ experiences are explained as the four facets of their
work which appeared to be most important to them: how UTAs asked
constructivist questions in the classroom, what their classroom routines were like,
how they did homework grading, and what their experiences were like working in
the Study Center. Each facet of UTAs’ work is explored in a section of its own. By
examining in detail what they did on a regular basis, UTAs’ experiences in the
BMP will be brought to full light.
The findings for this chapter were based on data from the in-depth
interviews with the UTAs, the interviews with the instructors, and my
observations of the classrooms.

Asking Constructivist Questions

Six aspects of UTAs’ question-asking practices are discussed in this section:
(a) UTAs’ ideas of what constitutes good constructivist questions; (b) the sources
from which UTAs learned to ask questions; (c) the relationship between having
adequate preparation and prior knowledge of math problems and how well UTAs
felt able to ask questions; (d) characteristics which cued the UTAs to ask
particular questions of the students; (e) UTAs’ ways of handling students
frustrated by their questions; (f) the contextual constraints which made it difficult
for the UTAs to ask good constructivist questions.
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Two points need to be advanced here. First, as a result of the Basic Math
Program’s (BMP) adherence to constructivist questions in teaching, the UTAs in
this study were expected to ask questions in the spirit of a constructivist when
they circulated among students. In fact, one of the three main tasks of the UTAs
was to ask students questions. It is therefore important to examine how they asked
questions and under what conditions.
Second, because not all questions are constructivist, it is interesting to know
what the UTAs in this study considered as good constructivist questions. For
example, comparing these two questions: ’’Could you tell me what you were
thinking when you subtracted A from B?” and ”A left earlier than B, that’s why
you subtract A from B, right?”, the second merely seeks confirmation whereas the
first one is genuinely requesting the students’ ideas. The first complies more with
the constructivist spirit because students are given the opportunity to construct
their own reasoning. The second question is further away from being contructivist
since students are allowed only to echo the teacher’s ideas.

1. UTAs were able to specify various criteria by which
they identified good constructivist questions.

According to these UTAs, a good constructivist question had to meet one of
the following four criteria: (a) it made students think for themselves; (b) it was
able to draw students out; (c) it was a real question; and (d) it requested clues
about a student’s overall solution plan.
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Not all UTAs were eloquent and articulate about identifying good
constructivist questions. Jane, for instance, did not comment on the constructivist
approach of asking questions. Patricia and Bobbi used general, unspecific terms
when they commented on the constructivist method of teaching.
Four UTAs expressed the idea that making students think was the most
important criterion for a good constructivist question.
I don’t tell them the answer...I just kind of help them into thinking for
themselves. (Patricia, 2a)
Sometimes I [was] tired and [a student] wanted me to give [her] the
answer. [But] mostly no. I think people like things better when they
get it on their own. (Bobbi, 2a)
I try to stay away from giving hints and answers...You have to be really
careful as a [UTA]. You want to make sure that the students [are] going
to learn. (Jon, 2b)
The only thing that really gets to students is questions that they
haven’t really thought of yet...from totally out of the blue [which]
makes people stop and think...Because they don’t expect it [and]
suddently they’ll have to really think. (Sean, 2b)

The above four quotes gave a flavor of these UTAs’ understanding of what
constitutes a good constructivist question. All of them recognized the importance
of active learning (Polya 1962; Cobb

Sz

Merkel, 1989). Sean was the most specific

about his reason for emphasizing students’ thinking.
Not only should a good question encourage students to think, it should also
be open-ended enough to invite more student comments. This second criterion is
illustrated by Sean’s comment:
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A question that draws [the students] out is [to ask] about the general
nature of the situation, like, ’Which is faster?’ It seems obvious but it
is not...And students could get well into the problem [and] lose sight of
the fact that one is faster. (Sean, 2b)

Although this kind of question is open-ended, it points in a direction which the
students could pursue. It provides clarification to assist students in seeing where
they were in the steps toward a problem solution.
A third criterion which distinguishes a good constructivist question from a
poor one, which Sean called a ’real’ question, is that a question actually requires
new information from students instead of a simple yes/no answer. As Sean states:
A rhetoric question [is]: ’Well, the one that gets there half an hour
earlier is moving faster, right?’ And a real question is: ’’Which plane is
flying faster?’ (Sean, 2b)

This third criterion reiterated and complemented the previous two points. A
real question had to make students think and was open-ended enough to clarify
one or more aspects of a problem. The fourth criterion, that a good constructivist
question should disclose students’ solution processes, is examplified in Laurie’s
practices:
I notice that [when I say] what are you thinking about the problem,
sometimes the responses [were] ’Oh it’s really tough’ or ’Oh I think it’s
stupid.’ That’s why I follow it with a more specific one, like ’What
strategies do you have in mind?’ or ’How are you approaching it?’ I
wouldn’t sit down and say, ’So did you figure out how to change the
interest rate into a decimal yet? (Laurie, 2b)

Among the three examples of Laurie’s questions above, two of them aimed to
understand a student’s overall solution plan and the third was a give-away. Laurie
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clearly had a good sense of what a non-leading question was. She also recognized
it as part of the constructivist teaching approach.

2. UTAs learned to ask questions from a variety of past and present sources.

UTAs did not have many sources to turn to for assistance in framing the
questions they asked students in class. These UTAs had no formal preparation for
teaching, nor did they have any official form of network with other UTAs. Based
on their in-depth interviews, UTAs identified three sources from which they
learned to ask questions: their prior experience as students in the BMP, their
co-working instructor, and their own constructivist trial and error.
From prior experience as students
According to the research literature on learning to teach (see
Feiman-Nemser, 1983), a major source of information upon which novice teachers
relied heavily was their experiences as students. Two UTAs’ cases (Bobbi’s and
Jon’s) illustrated such a process. What they experienced as students in the BMP
helped determine what they would do as UTAs.
Bobbi learned not to ask a certain question because of her past experience:
I used to hate it with [my second instructor, he’d say] what are you
thinking, what are you thinking about. [As a UTA] maybe I give
[students] more clues or something...but I never had them flip out.
(Bobbi, 2a)
Overall I think [the experience as a student in the BMP] is positive.
You know, what are you thinking about it, and really making myself
think. But once in a while, I’m very very frustrated, please don’t ask
me what I’m thinking, because I’m annoyed right now. So the same
positive was sometimes negative. (Bobbi, la)
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Bobbi’s reaction toward the question ’’What are you thinking?” was based on
her experience as a BMP student. She recognized the importance of making
people think, but she was ambivalent about this particular question because it had
had a negative effect on her.
Bobbi did not mention many other questions that she used in class and the
ones she brought up were of the fact-finding type. For instance, ’’Which is the
hypotenuse?” ’’What do you do with the hypotenuse and the sides?” and ’’You
know what a right triangle looks like, right?” All of these had pre-determined
answers and weren’t open-ended. Since these questions could be used in
conjunction with a more open-ended type, like ’’What have you done so far?”, it
isn’t certain from her interview responses to what degree Bobbi actually practiced
the constructivist approach of asking questions.
Jon’s account of his past experience as a BMP student had been very
positive and was very much in the constructivist spirit, thus providing a different
perspective on the question-shaping process. As a UTA, he was trying to replicate
what he had experienced as a student:
For me, my experience [as a student] was no hints, no answers, just the
concepts on how to solve the problem...It was a good experience.
Because when you reach that answer on your own...you feel
better...That’s why now, when I’m working with a student, I try to
stay away from giving hints and answers. (Jon, 2b)
[When I was a still a student, one time in the Study Center] there were
five of us...I had the answer and I played like I didn’t...and I just
started asking questions, from each different person, trying to keep
everybody progressing at the same pace, so that everyone understood
how we were getting where we were. That was memorable to me
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because I felt that I was a big part for those people to learn. I think
that’s why I had an interest in [being a UTA]. (Jon, lb)
[As a student] I’m better off when I do it myself and someone’s there
asking questions. (Jon, 3a)

From Jon’s own testimonial we can catch a glimpse of a UTA in the making.
As a student, he took advantage of the problem solving method and the
constructivist questions, he worked well with other students, and he was doing a
UTA’s job even before he became one. His experience was everything the BMP
had hoped for.
From the instructor
Only a single UTA (Patricia) indicated that she learned to ask questions
from her co-working instructor. Her learning process took place by learning from
the written material given to her by the instructor, by soliciting feedback from the
instructor, or by the instructor giving her feedback without being asked.
The instructor gave Patricia materials to read at the beginning. They were
the materials used for training BMP instructors every summer.
[The instructor] gave me a booklet that she handed out to the class. I
read through that. It [said] why the [instructor and the UTA] were
there. She [also] gave me a couple of sheets. I still have them on my
role as a [UTA]...Sometimes I wasn’t quite sure exactly what I was
supposed to do. So [the instructor] would tell me. (Patricia, 2b)

But more important was Patricia’s reliance on the co-working instructor for
suggestions and help, solicited or unsolicited. She did not hesitate to ask the
instructor when she was in doubt. Her instructor was willing to offer praises in
front of a student.
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I remember the first semester...twice [I asked the instructor] after the
class what should I have done...she helped me. She’d say: ’Well, this is
what I would have done...if you’re lost, you start them over.’ What she
said [was] very helpful. (Patricia, 2b)
When I was working with a student [in the Study Center], [the
instructor] once said: ’Listen to [Patricia], she is a very good teacher.
She explains it very well.’...It’s really good to know, coming from the
teacher you’re working with, that you really did a nice job. (Patricia,
3b)

It was clear from her description that Patricia maintained good
communication with the instructor. Her modeling on the instructor was further
confirmed in the observation that her in-class circulation pattern was similar to
that of the instructor. Patricia’s instructor seemed to be her most significant
source for any teaching-related questions.
To contrast Patricia’s case with Bobbi’s, Patricia worked with the same
instructor for two semesters whereas Bobbi was working with her fourth instructor
in as many semesters at the time of the study. Until the most recent one, Bobbi’s
instructors had been either very authoritarian (”I was his gofer...I ran errands for
him”), or disorganized (’’She didn’t know what to do most of the times”). This
may partly explain why Bobbi made very few comments on issues surrounding the
constructivist approach of asking questions. (She was generally quite articulate
from a researcher’s viewpoint.) Perhaps because she had learned little from the
prior instructors that she worked with and her past experience as a BMP student
gave her a mixed feeling, she had not developed a full sense of what constructivist
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questions were about. It seems that having a good working relationship with the
instructor was more crucial to a UTA than having a longer UTA experience.
From constructivist trial and error
Some UTAs learned through their own trial and error rather than from other
people’s assistance to ask constructivist questions. Laurie’s process of learning to
ask questions was perhaps the most purely constructivist of all the UTAs because
she didn’t accept the constructivist method wholesale, but had to test everything
before it became hers.
I remember working with this girl. She was enormously frustrated. I
was frustrated. We were on our own time. She wras a friend of mine.
And I thought, well, we’re not in the [Study Center], I’m gonna just tell
her some stuff. And I told her...this is how you do that, like that...It
was a real lift for her, she said ’Oh thank you this is great, now I
understand.’ But she didn’t. She understood at that time but then the
next time I worked with her, she really clearly didn’t understand any
more...I guess I needed that experience. It was really reinforcing to me
that people really have to reason it out for themselves, that there’s a
good reason not to ask leading questions. (Laurie, 2a)

It took first-hand experience for Laurie to realize the value of non-leading
questions. By testing what she was told and what she had in mind, and by
modifying along the way, she had devised her own brand of effective teaching
through asking questions.
I had to go through that process of working with a student, telling her
stuff, and having her not be able to apply it to anything else, before I
genuinely [believed in the constructivist method]. (Laurie, 2a)
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3. Having adquate preparation and prior knowledge about
in-class problems is essential to UTAs’ question-asking skills.

Because UTAs did not make lesson plans, they had to rely on their
respective instructors to inform them of the problems to be used in class. Unless
instructors gave UTAs advanced copies of the math problems, the UTA would be
disadvantaged by not having time to become familiarized with the problems before
going into the classroom and therefore not being fully prepared to have a
meaningful interaction with the students about the task.
This situation was especially threatening to first-time UTAs. Many of the
in-class problems were complex and often required multiple levels of
understanding. Without an adequate amount of knowledge about the problems,
the UTAs could not engage in the kind of in-depth questioning and thinking with
the students which is the essence of the constructivist approach. The following two
quotes presented different kinds of contexts in which the importance of adequate
preparation was demonstrated.
[The instructor] doesn’t give me a lesson plan...[one day] I went to
class, [the problem] was very difficult. Nobody could do it. I couldn’t
visualize it. I’m sure if I had gone home and done it, I would have been
able to do it...A lot of students were resentful...I was resentful too.
(Jane, 2b)
When [the students are] speaking their way through a problem, if I
know the answer...I can help them. I can...ask a specific question ’Why
did you do that?’ But...I’m afraid I won’t be able to catch it if I
haven’t done it. (Patricia, 2a)
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Both Jane and Patricia were new UTAs. Jane worked with an instructor who
did not communicate with her about in-class materials whereas Patricia was
informed regularly of the in-class problems ahead of time. In Jane’s case, her
difficulty came from not knowing the problems in advance. Her instructor seemed
to be the major reason for this difficulty.
Patricia’s difficulty, however, was not attributed to the same reason. It
seemed that she had to work through a problem and know the exact answer in
order to feel as if she could be of any help to the students.
I hadn’t done the problems one day and I was really nervous about
it...[The instructor] said [that] it’s not necessary that [I] have done the
problem...[I] don’t have to know the exact answer in going into a
problem...But I feel more comfortable when I know that I’ve already
done the problem. (Patricia, 2a)

Not only did Patricia need to be informed of the in-class problems, her
statements made it clear that she must work them out and know the answers
before going into the classroom. So adequate knowledge to Patricia meant
knowledge about the problems to be used in class and knowledge about the
solutions of these problems.
Even as an experienced UTA in his fourth semester, Sean’s comment further
demonstrates that when such knowledge was not available, the effectiveness of a
UTA is reduced.
Sometimes I’d lose a few minutes of class time because I have to work
the [problems] out myself before I went around to the students. So
that’s the problem...Five or ten minutes is a lot of time in class.
(Sean,2a)
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Sean was fully aware of the problem caused by not having adequate
knowledge of the curriculum. His comment implied that he needed to know the
answers to the problems as well. When even a very experienced UTA needed 10
minutes to work on problems that were new to him, the importance of preparation
was made very clear.

4. UTAs determined what questions to ask by the cues they received
from student pairs when they approached.

When UTAs circulated among the student pairs, they might arrive at any
point during the problem solving process of a student pair. UTAs developed three
types of question-asking strategies to handle this issue. The first type simply used
one all-purpose question no matter what stage the student pair was in (I label it
generic condition). The second type applied an if-then strategy in which two
conditions were specified under which questions were followed (if-then condition).
The third type involved a multiple-step strategy which included five situations and
subsequent questions (multiple condition).
Generic condition
Jon and Jane each used an all-purpose question whenever they approached a
student pair. Jon adhered to using ’’What are you thinking?” to encourage
students’ vocalizations, a question which could be used at any point during the
problem solving process. Since this question was suggested by the BMP, which
meant that it complied with the constructivist teaching method, and since Jon
himself learned math this way as a student, it seems natural that he applied it.
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[To get them going], I ask them what they’re thinking, try to
understand how they’re going about it...If they’re frustrated and they
just started it, I’ll keep asking them, well, ’What are you thinking, why
are you frustrated with this problem?’ (Jon, 2a)

Another UTA asked questions that would clarify for herself and for the
students what the students had written down, either a single notation (a variable)
or a series of notations (an equation).
When [a student has] an equation, I’ll say ’What is this number, what
is that number, what does that mean?’ And I ask them explain to me
variable by variable by number. (Jane, 2b)

In three different places where Jane gave me descriptions of her questions,
her examples were essentially this kind. The peculiar thing about this practice was
that these questions could only be asked after students had done some work.
Jane’s strategy seemed to be waiting for students to have made some progress
before posing questions to them. It is less certain how she dealt with students who
requested assistance at an earlier stage of the problem solving process.
If-then condition
Patricia was the only one who used a strategy of if-thens. If she was called
upon by students, she then ’’backed them up” (her words) to clarify matters and
to assist herself in assessing student’s progress thus far.
Usually I get started from the beginning and I say ’Explain everything
that you did.’ And [I] give a piece of advice. (Patricia, post)

If Patricia detected errors, she then asked clarifying questions such as ’How did
you do that?’ or ’Why did you do that?’.
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I only go over to a group when they raise their hand. But I don’t
specifically go ’Okay, I’ll go over to you’ and stay there the whole
time...Sometimes I don’t talk, and sometimes I’ll just stand there and
listen to them. If they ask me something then I will [talk]. [If] they’re
going the wrong way, then I’ll ask them a question. I’ll say, ’Why did
you do that?’ (Patricia, 2a)

At first glance, Patricia seemed to be practicing what characterizes
constructivist teaching: asking open-ended questions. But on closer examination,
one found that Patricia was sending differential messages to her students about
questioning: when Patricia asked me a question, it always meant I just did
something wrong; when I asked Patricia a question, she always had me explain my
work from the start. The first half of this message was troubling because it didn’t
jive with the constructivist teaching method. When a student knew for sure that
her mistakes always showed up with Patricia’s questions, the questions were no
longer questions, they instead became judgmental comments.
Patricia’s instructor made the following observation about her
question-asking behaviour:
She’ll tend to, the things that weren’t good, she’ll tend to want her own
solution to happen too much...[her questions] will be too leading...1 was
aware of it...I think it’s reacting to someone struggling, you want to see
success. I think that’s what happened. She wants to see them succeed
so she pushes through [her solution]. (Instructor, Patricia)

For Patricia, then, the need to see students succeed would sometimes surpass
the requirement to abide by the constructivist teaching principles. This need was
very real and it reflected a genuine concern for the students.
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During the post-session interview, Patricia revealed another likely motive for
her question-asking practice. When asked to give advice to the BMP, Patricia
stated that:
The way I see it, I think the students should come to [the Study
Center], do the homework, then ask if it’s right...[Students] should be
given answers. They should know if it’s right. (Patricia, post)

Not only did Patricia want to see students succeed, she would tell them answers as
well, after they have done the work. It can be surmised that Patricia was practicing
a ’combined’ approach, connecting constructivist self-initiated learning with
providing right answers as confirmation for students’ problem solving practices.
Multiple condition
Laurie, the only UTA in this category, had a very complex
situation-dependent, multiple-step strategy. If students were just starting on a
problem, she encouraged them to talk as much as they could about their thoughts
of the problem, her approach being similar to Jon’s.
[When I say] what are you thinking about the problem, sometimes the
responses [were] ’Oh it’s really tough’ or ’Oh I think it’s stupid.’
That’s why I follow it with a more specific one, like ’What strategies do
you have in mind?’ or ’How are you approaching it?’ (Laurie, 2b)

If students had made some progress on a problem, Laurie used questions which
would help position her quickly at the point in students’ problem solving process,
a strategy Patricia also used.
I’ll say ’Okay, what have you done so far?’ And they’ll go over the
math, or they’ll read their equations and explain...Once in a while
that’s all they need...they’ll catch their mistakes. (Laurie, 2a)
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If it was not sufficient to simply urge students to explain what they have done,
Laurie asked students to clarify their notations, a step reminiscent of Jane’s
method.
Laurie also used a further question-asking strategy by adding a provisional
remark about the students with whom she worked. If she knew the students well,
she would bypass asking students to clarify their work. This implied that she took
into account students’ problem solving abilities when she asked them questions.
I’m in this habit now, when [students] get to that point and read their
equations, unless it’s somebody that I’ve worked with a lot and I know
that they have a good understanding of that particular stuff, I’ll just
say ’So what’s that equation mean?’ or ’How did you get that?’...even
if they’re going along pretty well. (Laurie, 2a)

Not only did she consider students’ abilities to solve problems, but she was
concerned about what her questions would do to students’ limited capacity in
short term memory, which led to a fifth conditional: if a student’s capacity seemed
limited, Laurie would not ask too many clarifying questions.
Sometimes it’s counterproductive. If somebody has a problem that
they’re having trouble even articulating... They have a couple of clues
in their mind and they really want to keep those clues in their mind...If
I start asking questions about...what’s the rate, what’s the time...they
might lose some of the more tenuous ideas they have about how to
develop the problem further. (Laurie, 2a)

Laurie’s thoroughness is particularly impressive given that it was only her first year
as a UTA. Her strategies were developed and revised over a very short period of
time. She summarized her process of developing question-asking skills in this way:
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Now I’m sort of in between extremes. One extreme was to ask a lot of
[clarifying] questions about things and thinking along. The other
extreme was to just let them walk me up to the point where they had
the problem. (Laurie, 2a)

When reviewing the above three strategies which specified student pairs’ cues
which prompted UTAs’ questions, what separated Laurie from others was the
multi-layered considerations apparent in her thinking. There was nothing much
different from other UTAs, but she was responding to more cues in her decisions
about asking questions.

5. UTAs developed specific methods that addressed students’ frustrations.

Even with skilled questioning by UTAs, some students exhibited frustrations
with the BMP math processes. Students’ frustrations could be alleviated
somewhat when a UTA did any of the following: (a) helped the student through
an immediate obstacle, (b) allowed the student to take a break, or (c)
acknowledged the frustration and offered some encouragement.
Four UTAs offered such specific methods for addressing students’
frustrations, but they clearly acknowledged some problems with these.
I don’t quite know what to do with students who’re really
upset...Usually when I reach that position I just start telling them what
to do. So it immediately diffuses things. It’s bad I guess. (Sean, 2b)
If students are already frustrated, [it’s] not a good idea to take them
back to the beginnig...One good thing to do...is sort of give them
something concrete to think about...so they can get an idea...and
they’ll have a sense of accomplishment... sometimes that alleviates
some stuff. (Laurie, 2a)
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If they’re becoming real frustrated...I’ll ask them how long they’ve
been working on it...I’ll tell them to take two or three minutes walking
around and then come back and try it...Sometimes they don’t know
how to go about the problem, so they become frustrated...I’ll try to
give them a jumping off point. (Jon, 2a)
I’ll find out if [the student is at a] high frustration level, I’m like, ’All
right, listen, don’t get upset, you can do this. (Bobbi, 2a)

Among these four, Sean’s answers would have provided the quickest antidote
to the situation, but it was a two-edged sword. Sean effectively defused students’
tension but at the cost of abandoning the constructivist approach (no leading
questions and no answers). Jon’s and Laurie’s solutions illustrated the fine line
between giving answers and giving good suggestions so students had something to
help them but not so much that they were robbed of thinking on their own. The
last was Bobbi’s attempt to cheer the student up, but the effect seemed minimal.

6. Contextual constraints made it difficult to ask good constructivist questions.

Asking constructivist questions was difficult for the UTAs because of several
contextual conditions: (a) students anticipated being given answers instead of
always being asked questions; (b) students also were not used to being expected to
talk about math themselves; (c) the instructors and the UTAs were expected to
ask questions because of the constructivist approach; and (d) most of the BMP
students had past histories of trouble with math. It was therefore frustrating to
many students to have UTAs who asked questions rather than giving answers,
especially when the questions appeared so open-ended and noncommittal.
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Patricia’s comment below illustrates students’ expectations for answers,
while Laurie’s comment points out the difficulty of getting students to express
their problem solving steps aloud.
Sometimes [students] seem to think I’m there to get them out of
situations. They want to be my buddy, which I guess is okay. They
want me to give them answers though. And I can’t do that. (Patricia,
2a)
Actually I think it takes lots of tact to get [the students] to tell you as
much as they know about the problem. (Laurie, 2a)

Just as students were not used to being asked questions instead of being given
answers, they were also not used to the types of questions that the UTAs asked,
which were quite different from the ’’ordinary” kind that emphasized memory and
recall (see Wilen, 1986). The following comments, from the students in Sean’s
class, offered both positive and negative views about constructivist questions:
If there was a problem and we didn’t understand it, [Sean] is like, think
of it this way, think if you have this and this...that was easy to
understand, (student 1, Sean)
[Sean] just seems to lead me in a different direction than solving the
problem on paper. He’s like, well how would you do this in another
problem...It’s related, but, I don’t want to worry about that. I just
want to figure out the problem that’s in front of me. (student 2, Sean)

It appeared that Sean tried to assist students’ understanding by giving a
problem analogous to the one they were working on. The effect of doing so was
dramatically different for the two students interviewed. The first student was
helped by seeing the problem from a different angle whereas the second found
Sean’s analogy superfluous. The students’ comments illustrated that it was
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difficult to strike a balance between the number of questions asked and the
individual students’ problem solving capabilities.
While the constructivist questions were good at encouraging autonomous
thinking, they were also sources of student frustration. The following two quotes,
from Patricia and Sean, demonstrated such a situation.
[The students] go through and they say exactly what they did...[They’ll
say:] ’I know this is right. I did this correctly.’ [I’ll say:] ’Okay, if you
feel it’s right.’ [But] they get frustrated. Sometimes they get really
frustrated, and they want to hit me. (Patricia, 2a)
This student...seemed very angry...She really did not like the method at
all...she didn’t know how to deal with fractions. And I didn’t want to
just tell her how to do the problem...So I went and got some of the
color blocks to work with...She was totally disgusted...She was very
physically angry. (Sean, 2b)

The dilemma was apparent: if a UTA didn’t want to give away answers or if
she asked too many questions that students couldn’t answer easily, she ran the risk
of antagonizing the students. She had to watch out for signs of frustration and
adjust her question-asking strategies before it was too late.

Summary

Several issues were related to asking constructivist questions in class. First,
good constructivist questions, according to the UTAs, were to stimulate students
to think for themselves, to draw students out, and to solicit students’ solution
plans. These UTAs were markedly different from the peer tutors in the two studies
cited in chapter 2 (Hixon & Serman, 1988; Mckellar, 1986).
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Second, UTAs relied on different sources for learning to ask good questions.
Some UTAs relied on the memories of their past experiences as BMP students to
learn to ask questions. One learned from her instructor. Still another established
her own routines of asking questions from testing everything first and learning from
her own successes and failures. So UTAs in this study did bring ’’baggage” (Ball,
1988a) with them. However, one of them was able to evaluate her past experiences
critically and applied it wisely as Feiman-Nemser and Buchmann (1985) suggested.
Third, the UTAs must have adequate prior preparation of the class material
before they could be of any help to the students in class. Preparation included
knowing the solution processes and products of the in-class problems.
Fourth, UTAs specified different conditions by which they determined what
questions to ask. Some simply asked one question in all cases, others enumerated
various conditions under which corresponding questions followed. UTAs’ subject
matter knowledge might have contributed to this difference (Leinhardt & Smith
1985, 1991).
Fifth, UTAs developed several methods to address students’ emotions when
they became too frustrated to continue working. These methods all involved
different degrees of compromising the constructivist principles of teaching.
The teacher in Cobb, Yackel, & Wood’s (1989) study spent time defining and
negotiating with her students what a math class should be like. Their newly
negotiated context for learning math allowed for expression of frustrations under
certain circumstances. UTAs, however, faced a different situation. Most UTAs felt
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subjected to their co-working instructors (see next section on classroom routines),
they hence depended on the instructors to set up the constructivist learning
environment in class. That was probably why when they encountered students’
negative emotions, their first reaction was not to maintain the constructivist spirit,
which should have been created by the instructor, but to diffuse the tension right
away.
Sixth and last, many contextual constraints made it difficult for the UTAs to
ask good constructivist questions. Students’ resistance to this non-traditional
form of teaching was the major reason for the difficulty. Instructors can improve
such situation by communicating as clear as possible what was expected of the
students early on in the semester (Ogborn, 1977).

Classroom Routines

A second important aspect of UTAs’ work involved their activities in class
with the students and the instructor. The major activities included how they
circulated among students and their nonverbal signals when working with a
specific pair of students.
The issue of how the UTAs circulate in class first caught my attention when I
was observing classes. I noticed that some UTAs seemed to follow certain ’’routes”
when they circulated. Also, the ways in which different UTAs positioned
themselves in relation to the students with whom they interacted were very
different. It is possible that the routes and body positions had some relationship
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with what these UTAs thought about their roles in class. Their circulation routes
may have reflected the UTAs’ conceptions of how to teach. Body positions may
have signaled particular relationships between the UTAs and their students and
with the instructors. What the UTAs talked about doing in class may have
differed from what they actually did.
In this section, I will describe the different patterns the UTAs had while
circulating in the classes: the UTAs’ self-reported circulation paths, the observed
paths taken, and the UTAs’ body positions. The view which I attempt to provide
in this section is more panoramic than closeup. Each classroom is described as
’’seen” from the door: where the students sat, how big the classroom was, and how
the instructor and the UTA walked around the room.
First, however, a few words about the format of a BMP class. Knowing the
general format of a BMP class and the purposes of the three phases will help us
understand each UTA’s class better in terms of its pace and its overall atmosphere.
A typical BMP class usually contained a presentation phase, a problem solving
phase, and a discussion phase, all of which were designed to maximize the effect of
the constructivist approach of teaching. Lectures given in the presentation phase
reduced to less than a quarter of class time whereas discussion (in pairs and as a
whole class) was given the majority of class time.
The presentation phase lasted about 10 to 15 minutes during which the
instructor explained a difficult concept previously taught or introduced a new
topic for the day. The problem-solving (PS) phase was used for the students to
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work on a number of problems (usually one or two) in pairs. It usually lasted 30 to
40 minutes. During the discussion phase the instructor summoned the whole class
together either to have students demonstrate their solutions on the board or to
lead a discussion involving the whole class. This last phase of the class ran from 5
to 15 minutes depending on the problems and the difficulties that students were
having with them.
Instructors were trained to plan lessons following the guideline of the three
phases. The length of time alloted for each phase was left to the discretion of
individual instructors. The order of the three phases could be varied as well.

Body Positions

The constructivist approach to teaching as manifested in the pair problem
solving classrooms made it essential that UTAs actively participate in students’
learning and solving problems. In this section, UTAs’ body positions as observed
in class when they interacted with student pairs are reported. Body positions are
significant because they indicate what kind of interactions UTAs had with their
students, and they also send messages to the students that these UTAs were
willing to help.
All of the UTAs varied slightly in their body positions. Jane stood behind
students and looked down on their papers. Both Bobbi and Jon bent down in front
of student pairs. Patricia either bent or stooped down in front of the chairs when
she worked with students. Sean pulled chairs around and sat down with and in
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front of the students. Laurie sat down when empty chairs were available, but
otherwise she stood next to the students and bent down to talk to them.
Whether these differences have a direct connection with other factors in the
classrooms can only be guessed. Five factors were identified as possible reasons
why the UTAs took various forms of body positions: (a) the need to see students’
work on paper clearly, (b) efficiency, (c) students’ needs, (d) UTA’s own needs,
and (e) contextual constraints.
First, all UTAs faced the same dilemma - how to trade off the need to see
students’ work in order to understand their questions balanced against the desire
to maintain face-to-face communication with students. Laurie commented on the
difficulty of reading students’ writing and understanding what they said at the
same time:
One of the skills that...really took a while to acquire was to be able to
actually listen to what somebody was saying and read what they were
writing and be able to set aside my interpretation of the problem. It
took a surprising amount of time to do iso]. (Laurie, 2a)

UTAs who faced students had the immediate problem of having to read
students’ work upside down. This might be why Jane stood behind students, since
from that position she could read students’ papers more clearly. When L TAs stood
behind students, however, they encountered a different kind of difficulty: losing the
face-to-face contact with students. This difficulty may explain why the other five
UTAs in the study interacted with students from the front, where facial and verbal
exchanges were more easily possible. Regardless of their chosen position vis-a-vis
students’ work, these UTAs all had to address the challenge of how to read and
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understand students’ work efficiently. Their varied responses demonstrated the
trade-off they made in terms of where one positions oneself with students in order
to do a better job. By their body positions the majority of the UTAs in this study
indicated that having face-to-face communication was more important.
A second reason why UTAs’ body positions varied was that the nature of
UTAs’ work in the classroom required them to continue walking, stopping, and
walking again for approximately 30 minutes; thus a natural and efficient posture
for them would have been to remain standing and bend down whenever there was
a need. This was what Jon and Bobbi did.
Third, students’ needs may have influenced what posture a UTA took. Some
students might request longer and more involved assistance and others might
simply need a quick confirmation. During my four visits to Patricia’s class, she
consistently interchanged her body positions among bending, stooping down, and
moving to another student group. She did not stoop down every time she came up
to a student pair. She would bend and check first. It seemed that only when she
decided to stay longer (the length of her stays varied from 1 to 12 minutes) would
she stoop down. In other words, students’ varying needs of attention affected the
way Patricia positioned herself with them. Some pairs required a longer discussion
while other pairs needed only a short verbal encouragement.
Laurie confirmed the same need to attend to students, reporting that she
based her decision about body posture on her perception of students’ needs.
If it looks like they’re doing the wrong thing on the paper and they
sound like they’re doing fine, then...that’s definitely a time to sit
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down...On the other hand...if it looks like they’re doing line...and
moving right along, I might just stay for as long as it takes to reinforce
that opinion...and then I’ll move on. (Laurie, 2b)

Also, being in the same classroom, a UTA may imitate the posture of her
instructor unconsciously. Patricia’s posture had a striking resemblance to that of
her instructor. When Patricia stooped, she usually kept her eyes at the same level
of students’ papers in order to read students’ work more closely. She would look at
students’ papers and then look up at their faces. Since Patricia learned to ask
questions from her instructor (see the section on asking constructivist questions),
it is likely that she also unconsciously picked up her instructor’s posture as well.
Fourth, a UTA’s own needs affected his body position with students. Also,
past learning experience had an effect on posture. This is illustrated by Sean’s
case. When Sean was working with his first instructor, the instructor and he
differed in their views of pacing in the classroom.
[The first instructor] felt very strongly that we should move along very
quickly from group to group and not stay too long with any one group.
I was a little slower at picking up misconceptions, so it was hard for me
to do that. (Sean, 2a)

Because Sean needed more time to understand what students were doing, he made
himself comfortable by sitting down.
Sean participated in the instructors’ summer training session during which
he watched some videotapes of his previous instructor working with a student pair.
He commented in the in-depth interviews that he had learned the most from those
videotapes:
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I would always keep my eye level below theirs...I would sit down...By
the time I’ve been around the class, there’s a chair positioned in front
of every pair that I know that I can go and kind of get comfortable and
sit down and watch what they do. (Sean, 2b)

Fifth, contextual constraints may have affected a UTA’s body position with
students, which was the case with Laurie. The class Laurie was in during the first
semester was crowded (33 students vs. 12 students in Sean’s class), and there were
few chairs left unused. Also, in the Study Center, where Laurie spent most of her
work time during the second semester, the number of chairs available varied every
day. Laurie therefore had to be flexible about whether to sit or to bend down while
working with students. When Sean visited Laurie’s class, he was deeply impressed:
I couldn’t have imagined being a UTA in [Laurie’s] class. There would
be no place for me to sit down in front of the students. You had to
stand in these rows between the students. And that to me was very
hard... It’s a little harder to watch what the students are doing because
you’re that much further away. And you’re not comfortable at all,
you’re talking over their shoulders. I don’t like it at all. Fortunately
I’ve had small classes. (Sean, 2b)

What separates Sean from Patricia was his apparent awareness of his body posture
and his articulation of the choice.
In sum, each UTA carried herself differently when she interacted with
students. Issues like face-to-face communication and attending to students’
varying needs were important because UTAs had to address individual student
pairs’ questions effectively. Furthermore, in order to make classroom circulation
comfortable for themselves, UTAs had to be able to estimate the length of time for
each stay and then adjust whether to sit or to stand during that interaction.
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Circulation Paths Reported

The next aspect of classroom circulation concerns the strategies UTAs
applied when circulating within the class. When a class moved from the
presentation phase to the problem solving phase, a period of transition usually
took place during which time student pairs were formed and worksheets were
distributed.
Because of the time needed for transition, four of the six UTAs reported that
they would wait for a couple of minutes before going to pairs because students
needed the time to read and start on a problem. During the wait, UTAs either
exchanged a few words with their instructors or made sure that students were on
task.
I’ll wait. And then the [instructor] will say a [few] things to me. And
while we’re doing that, [I] can make sure that [the students] are doing
their work and not talking about social things. (Patricia, 2a)
Sometimes I have to make sure that they’re starting the problem. A lot
of times when they get into groups it’s social for them...I’ll try to make
a joke about how [the last night’s event] fits into the problem. Most of
the times they’ll understand that I want them to get working. (Jon, 2a)

From their self-reports there were four strategies which these UTAs used in
making rounds to interact with students: (a) go to the students apparently having
difficulties, (b) to those who were trying hard, (c) to students with familiar faces,
and (d) a contingency strategy depending on students’ requests for help or the
UTA’s identification of particular errors.
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The first strategy, going where help was most needed, was used by two UTAs.
Jon tended to work with students whose abilities were in the middle and the lower
end. Because of this he usually went to ’’the strugglers” first, that is, those
students who were already having difficulty with the problem in the beginning.
The second strategy was to work with students who were really trying. Sean
reported that he would go to work with a ’’serious pair” first, that is, students who
showed a genuine interest in working on the problem. Laurie (in reference to her
first semester in class) went to students who ’’had no clues”, but also reported that
she was ’’more receptive to people who [were] absolutely on task”. In other words,
she would work with people who had difficulty with the problem and who were
also making an effort.
The third strategy was to go to familiar faces. Bobbi talked about how she
used to work only with the students in the front row. After being gently
admonished by the instructor, she then sat in the back row and started her rounds
from there too. Jane stated that during her first semester she only knew half her
class while the instructor worked with the other half, but in contrast, during the
second semester she made sure that she went to ’’both halves”.
Although both these UTAs worked only with half the class, their reasons for
doing so were different. Bobbi did so by choice. Because the students who sat in
the front row attended class and the Study Center more regularly, she was more
familiar with them. Consequently she felt more comfortable working with them,
and she also believed that she was more effective with them. On the other hand,
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Jane ended up working with only half of the class by accident. According to her,
the circulation routine was not established on purpose. It was her first semester
and she and the instructor were working out how to cover the whole classroom.
Once circulating through only half of the class became a habit, familiarity with
those students reinforced the habit.
The fourth and last strategy consisted of two parts, each of which was
contingent on a particular condition: (a) when a UTA was approached by
students, and (b) when a UTA detected students’ errors. Patricia’s practice fell
into this category. Her strategy differed from going to the most needed in that
students initiated the request rather than the UTA determining who needed
assistance. In this respect, Patricia seemed to be relatively passive in terms of
taking the initiative to go to students, a point mentioned by her instructor:
I think [Patricia] waits for me. She takes her cue from me when to start
moving in, instead of judging that for herself, when to start listening on
people. [But that] is not a real problem...It [didn’t] really bother me.

Patricia also worked with students who were making a mistake. In order to
do so, Patricia had to walk around and ’’listen in” (her words) first. Generally, she
bent down in order to listen in on students and she stooped down to work with
those who just made an error. She made sure that students were getting the right
answers, which she accomplished by addressing their mistakes through actions and
questions.
To summarize, there were four strategies used by the UTAs when they made
the rounds in class: (a) approaching students who were having difficulties, (b)
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assisting students who were making an effort, (c) helping those who were familiar,
and (d) helping those who made a mistake or those requested UTA help.
The strategy of helping students who most needed assistance is a common
practice among professional teachers. The strategy of working with those who
made an effort is a preference compatible with the constructivist approach to
teaching which stresses self-initiation. The limitation of the third strategy, going
to familiar faces, is apparent because students will not be assisted according to
their needs but by their familiarity to the UTAs.
From the constructivist perspective, the fourth strategy requires discussion.
It was not what Patricia did that violated its spirit, it was what she did not do.
UTAs were not supposed to circulate in the classroom in a way which indicated
students’ errors, just as good constructivist questions did not lead students. In
other words Patricia should check in with students who did problems correctly as
frequently as with those who were getting wrong answers and procedures. Because
Patricia attended minimally to students who did problems correctly, such students
would frequently seek her out for confirmation of their work.
For instance, suppose a student pair was halfway through a problem and
they weren’t sure if it was right. While they felt good about the work, they knew
that Patricia would ask them questions if they did something wrong, so they
summoned Patricia instead of checking it for themselves.
If the same students worked with a different UTA who observed
constructivist principles more closely, they probably wouldn’t ask the UTA for
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assistance unless they were stuck. They would think: ’’This UTA won’t tell me
whether I’m right or wrong, she’ll just ask me how I got it.” In essence, students
relied on Patricia instead of on themselves to evaluate their work, and this
outcome was set up partially by Patricia’s circulation patterns.
Because the four strategies were collected from self-reported interviews, they
were sometimes limited by differences in how reflective and articulate the
participants were. For example, although Patricia appeared to be the only UTA
who emphasized correct answers in classroom circulation, it is also possible that
other UTAs were operating according to a similar principle without being conscious
of or talking about it. Observational data were used to confirm whether the
circulation patterns reported by the UTAs were actually in evidence to outsiders.

Circulation Paths Observed

Five of the six UTAs were observed from 3 to 5 times each (Jane was visited
5 times, Patricia 3 times, the other three 4 times each.) during the last third of the
semester when the observation data were collected. Since Laurie did not have a
classroom, she will not be included in the following discussion.
For every observation, a map of the classroom was constructed in which
students’ seats were identified, the instructor’s and the UTA’s circulation paths
were traced, and the length of time for each interaction was recorded. The maps
(20 in total) showed not only how the UTAs and the instructors circulated in the
classroom, but also how they worked together to serve all the student pairs and
how classes differed in the three routine phases which most classes followed
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(presentation, problem solving, and discussion). Discussion of the maps not only
verifies the UTAs’ perceptions, but also supplies a broader description of classroom
circulation.
Overall there was surprising consistency among the maps constructed for the
same class during different visits. Although some of the visits were made on
consecutive days, which might partially explain the consistency, the mathematical
topics varied during visits to the same class over time. The consistency therefore
appeared to be genuine and not simply a result of timing or curriculum.
On the other hand, each class observed had unique characteristics that
resulted from a combination of factors including the instructor, the UTA, the
students, the classroom space, and even the use of class time. In order to capture
the distinctive individuality of each class and at the same time preserve the
internal consistency, I will describe these UTAs’ classes one by one. The
descriptions will focus on three issues: (a) the flow of the class through the three
phases, (b) the paths of circulation, and (c) the length of each interaction by the
UTA and the instructor (I shall call it pacing). Although the UTAs did not have
much influence in determining how the class should flow, since that task was
usually done by the instructor, it is necessary to describe the general format of
each class so that a better overview may be achieved.
Before describing each UTA’s class, a few observations about pairing up
students will be useful. As mentioned before, there was a period of transition
during which students formed pairs and started working. Among the five
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classrooms observed, the instructors in two (Jane’s and Bobbi’s) made minimal
effort to pair students. Students in these two classes consequently formed their
own ’’natural” clusters of uneven numbers. Instructors in the other three
classrooms (Patricia’s, Sean’s, and Jon’s) all deliberately paired students, and it
was thus more likely that most of the students in these classes were working in
groups of two.
Regardless of how students were grouped, no UTA except Jon helped
facilitate the pairing process when I was there. Most let the instructor take charge.
Jon was the only UTA who actively participated in the transition process. He read
off students’ names randomly from a deck of cards to form pairs and monitored
students’ movements.
Two points might explain the lack of UTA involvement in pairing students.
The first concerns UTAs’ perceptions about their roles. When a UTA did not
perceive pairing students as part of her job, she would most certainly not do it.
The comment below from Patricia’s instructor reflected this first issue well:
Anything [Patricia] assumed was my job didn’t seem unreasonable to
me...Like the [business] of pairing up students, again it’s easier in the
instructor role to say, you work with you, [whereas] in her role it isn’t
to say those things. But it would be nice for me to have someone else
to get people on task fast. (Instructor, Patricia)

The second issue has to do with the power relationship between the UTAs
and their instructors. All the UTAs agreed that their instructors had greater
power than they did over the success of a class. Some of them went further to
comment on whether they were ’’equal” with their respective instructors. The
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following two quotes demonstrated their contrasting awareness of the relationships
between instructor and UTA roles:
I don’t feel inferior [to the instructor] at all, but I put [her] in...a
position where [she is] more in control of the class...But as far as the
quality, I feel just as equal. (Jon, 2b)
I felt stupid next to [the instructor]. He seemed to know what he was
doing. And I was insecure. So I didn’t feel like we were on an equal
level. (Jane, 2a)

Since most UTAs felt subordinate to the instructors in class, they tended to
follow the instructor rather than lead. That was probably why most UTAs
hesitated to pair students. As a first-year graduate student at the time of the
study, Jon was more confident in the quality of his work. Both reasons might have
contributed to his active participation in pairing students.

Description of Individual UTAs’ Classes

Patricia’s Class
Class flow. Patricia’s class usually started with a quiz for 15 to 20 minutes.
A short presentation was then offered (usually 5 minutes), and after that pair
problem solving (PS) would begin. During the PS phase, student pairs proceeded
with the problems at their own pace. When a pair finished one worksheet, they
were given a new sheet to work on. It was not uncommon in Patricia’s class that
students were working on three different problems at a given time. The PS phase
would continue for the bulk of the class time (33, 40, 70 minutes, respectively, in
the three observed class sessions). The class then ended with a wrap-up
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discussion. Students in general were cooperative. Most of them were on task
during class. The discussion phase was well participated in by the students.
Patricia appeared to maintain a close relationship with her instructor. They
kept each other posted during the PS phase by stopping together at the front desk
a number of times. During both presentation and discussion phases, Patricia
volunteered her ideas often.
Circulation path. In terms of classroom circulation, during two out of the
three observations Patricia waited for quite a while before she went out to the
pairs. It seemed she needed the time to familiarize herself with the problems. In
one class, she spent 22 minutes on the problems herself before she got to work with
the students.
We are reminded that Patricia thought it essential to have done the problems
herself and know what the answers were prior to working with students. The long
period of time she spent at the beginning confirmed it.
In general, Patricia and the instructor both circulated among the whole class
well. They both worked with a majority of the pairs. Patricia’s lengths of stay
with pairs varied greatly. This was confirmed with the observation about her body
positions.
Pacing. Except for some brief one-minute stops, Patricia’s typical stay was
between 5 and 12 minutes. The instructor made frequent but shorter stops (each 2
to 3 minutes long), so consequently she "walked around more and talked with more
pairs than Patricia did. This instructor surveyed the whole class once in a while.
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By doing so, she was able to repond quickly to various situations needing attention
(e.g., off-task behaviors or questions).
Whenever there was a request or a question, it was the instructor who saw
and responded to it. My previous prediction that students would rely on Patricia
more for answers does not find support here, at least not directly. It is possible,
however, that instead of calling her over students would wait until Patricia came
around.
Sean’s Class
Class flow. The three phases were carried out in a similar manner in Sean’s
class except that the worksheet often contained 3 or 4 problems rather than one.
Because the worksheets were longer, the instructor and the UTA did not have to
monitor where students were in order to supply a new worksheet. Students had
more than enough to work on for a class session.
On the other hand, it was up to the students to take the initiative to
complete the list of problems. Without the gentle push coming from a new sheet
and the attention of the teachers, it was easier to stop working at the end of a
problem.
The instructor usually carried on the ’’discussion” phase by himself. Sean did
not participate in it while I was visiting, and neither did the students! Sean’s class
was therefore quieter than Patricia’s as a whole. Perhaps because the class was
quiet, there was less additional interaction in terms of giving a new worksheet
periodically, and students appeared not to be very motivated. That does not

158

necessarily mean the class went poorly. In contrast, one of my four visits found the
students to be full of energy, and discussion was very lively during the PS phase.
In all of my visits the instructor made sure that the pairing was properly
done. He would request the students to form pairs when they were slow in moving
or when they just sat alone. The UTA did little to aid him, but he didn’t seem to
be needed for the pairing task.
Circulation path. Classroom circulation in this class was characterized by
Sean’s and the instructor’s paths crossing often. For example, on many occasions
right after the instructor had left a pair, Sean would arrive to work with the pair,
or vice versa. It appeared that Sean and the instructor were both unaware of
where the other person was or they didn’t mind coming to a pair following so
quickly behind the other. Nevertheless, they may have prevented the students
from having sufficient time to work on their own without a teacher’s presence.
When I asked Sean about it during the post interview, he expressed a similar view:
Students need a little time between visits. They need to work things
out for themselves...When the teacher comes over to a table, whether
he likes it or not, he ends up being very dominant there. (Sean, post)

With such strong comments, it seems likely that Sean gave students ample
time to themselves. Looking more closely at the paths he took, I think he really
did, but only to the students he visited. He practiced what he believed with his
students and his path, indifferent to what the instructor might have been doing
with the same group of students. Since his class was very small (only 4-6 pairs), it
was no wonder that the UTA’s and the instructor’s paths crossed so frequently.
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Students from Sean’s class offered opposing views about his circulation
behaviour. One student appreciated that he would always leave and let her do the
problem on her own. The other student thought that Sean was sometimes
impatient and that was why he got up and went on to another pair. So Sean’s
claim above is confirmed, that he did leave students alone for a while.
Pacing. The length of stay with a pair for Sean and the instructor tended to
be longer, ranging from 5 to 9 minutes. The pace of the class as a result was
harmonious. While Sean preferred a slower pace with students, he was also
sensitive to the instructor’s pace which he tried to imitate in class. The maps
confirmed his statements. There was a striking resemblance between Sean and the
instructor in the way they moved about in the classroom.
Although Sean was aware of the instructor’s pace, it seems contradictory
that he was unaware of the instructor’s presence with student pairs. One
explanation may be that the observations were not representative enough of this
class, and the apparent conflict was non-existent.
Another plausible reason may be that Sean paid special attention to the
issue of pacing. He had commented on the difference of pacing in class from that
in the Study Center.
[The first instructor] and I had a difference of opinion ...She felt
strongly that [in class] we should move along very quickly from group
to group...[But] in the Study Center, if I felt that the students should
try what they’re working on, there was no problem...It was my own
pace. (Sean, 2a)
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From the very beginning Sean was aware of maintaining a similar pace to
that of the instructor. He might have chosen to focus on pacing independently of
other relevant factors. It seemed that all his ideas about teaching had yet to be
integrated into a coherent theory-in-action.
Jon’s Class
Class flow. The format of Jon’s class differed slightly in that after a quiz and
announcements, the class would go through 2 to 3 cycles of PS and discussion
phases together instead of having each student pair set its own pace. The length of
each cycle varied (between 13 to 29 minutes). The variation was due to the length
of the PS phase required for different problems. In each cycle the discussion phase
was short, lasting no more than 6 minutes.
As mentioned before, Jon paired up students by reading off their names from
a deck of cards. He did it in a jovial and lively way, and the students were
cooperative. I was repeatedly amazed by the smoothness of the transition from the
individual quiz to the paired work in this class. The quiz was usually short as well,
averaging less than 12 minutes. The class atmosphere was friendly and
no-nonsense, and the class was ready for serious problem solving within the first
15 minutes.
Students in this class participated freely, which was demonstrated by loud
and lively discussion during both the PS and discussion phases. Jon went up to
the board to explain a homework assignment once. In the interview he stated that
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he enjoyed going to the board but he needed to watch out for the time he spent.
Students appeared to respond well both to Jon and the instructor in class.
The interviews with two of the students from Jon’s class confirmed this.
Both of them praised Jon and the instructor for being helpful to their learning
math. Jon was described as ’’very patient” by both students. The following
comment from one of the students should give a sense of the sentiment felt by the
class as a whole.
It was a really challenging course...I enjoyed it very much. The class,
the group, my classmates were very responsive. It was a very pleasant
atmosphere...My attitude [toward math] has changed greatly. I didn’t
think I could do it, [but now] I can do it. (Student 1, Jon)

Circulation path. The instructor and Jon covered the class very well. It was
clear from the maps that both of them made a great deal of effort to get to all of
the student pairs.
Jon reported that he would go to work with students who needed assistance
most. It was not clear from the observations whether that was true or not, because
he almost always worked with every student pair in class when observed. So his
statement may indicate his desire to help particular students, rather than his
actual practice of circulating in class to all student pairs.
The instructor’s and Jon’s circulation patterns were characterized by three
phenomena: both of them responded actively to the students who were off-task;
both of them had the habit of going back to the pairs that they had visited earlier
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to check on their progress; and neither constrained students so that students did
not have time to think and work on their own for a while before being visited
again.
Of all the UTAs, Jon was the only one who helped pair the students in the
beginning of a class. Jon was also the only UTA who made a direct attempt to
respond to those students who were not working. Jon reported that he would try
to make a joke to get the off-task students started, and my observations confirmed
this. He went to the off-task students as often as the instructor did and looked
relaxed but was insistent about getting the students to work.
In contrast, most UTAs either looked annoyed or were totally unaware of any
disruptive students. In Patricia’s class, particularly, it was obvious that the
instructor took care of the students who were off-task. In fact, that was typical
among the classrooms that I observed.
It was quite remarkable that Jon and his instructor worked so closely and yet
did not clash with each other in this aspect. This was directly opposite to Sean
and his instructor, who crossed each other’s paths often and did not leave enough
time for the students to work by themselves. Jon described how his instructor and
he ’’walked around the classroom” in these words:
If I’m in an area, the [instructor] won’t be in the same area. So
sometimes it ends up, I’ll have half the class, and the teacher will have
half the class. So my role will be to say [to the instructor], well, this
half of the class is getting stuck on this problem... And if the
[instructor] says this same is happening over here...[we’ll bring it to the
board]. (Jon, 2a)
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The secret of their success seemed to be that Jon and the instructor were
conscious of each other’s presence and tried to complement that. Jon mentioned
later that he deliberately ”sat in a different spot” when he came into the classroom
so that he wouldn’t work with the same students all the time. This was
substantiated in the observations.
Jon communicated with the instructor often during the class on students’
progress. This might help explain why this class had several cycles of PS and
discussion phases together. The instructor was well informed of the students’
progress as a whole. She was able to size up the situation readily and give students
timely assistance. Keeping the discussion phases short would not have been
possible without a good knowledge of what students needed.
The practice of the UTA and the instructor going back to check on the
students’ progress probably functioned to help Jon both follow up on students’
work as well as stay with his half and not ’’invade the instructor’s territory.” This
’’staying with your half’ practice was not always carried out, however. During the
four observations, Jon and the instructor had both worked with the same group of
students on a problem. But the visits were spread out and well paced. They both
had to be very aware of each other’s circulation paths in order to achieve that.
Pacing. In terms of the length of visits, both of them made short stops (2-3
minutes) more frequently. Once in a while one of them would stay with a pair for
a prolonged period of time (7 or 8 minutes).
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Two reasons might account for the many short stops. First, there were at
least 10 pairs in every class, so they could not afford long and deep discussion with
every pair if they wanted to get to everybody. The second reason was that in order
to monitor students’ activities in the classroom as a whole, both needed to observe
and be alert, and short visits made it possible to do.
Bobbi’s Class
Class flow. Pair problem solving was observed far less frequently in Bobbi’s
class, which was characterized more by whole-class discussions. After a quiz was
taken, this class would go into one of the following two patterns: either it had
multiple PS-discussion cycles as Jon’s class did, or the discussion phase took over
the rest of the class period. When the class had multiple cycles, the discussion
phase was usually as long as the PS phase. In other words, Bobbi’s class spent a
lot of time having whole-class discussions.
In terms of having the students form pairs, this class was in disarray. The
instructor simply said: ’’Work with your neighbor on this one” and left it to the
students to pair up. As a result a number of students were left working alone, and
these students were often the ones who had missed classes or were behind. The
pairs being formed, however, tended to disintegrate later because students
exchanged ideas across pairs all the time and also because the PS period tended to
be short (5-10 minutes) while the whole class discussion was long.
Nevertheless, the students’ enthusiasm and the instructor’s ability to involve
a majority of the students were the reasons why the discussion phase could be
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sustained for so long and so often. The instructor frequently used positive
comments, such as ’’excellent approach”, ’’that’s right”, ’’they look good, go on”,
to encourage students. Students in return responded positively to her.
The students in Bobbi’s class were the loudest and liveliest group among the
5 classrooms observed. Two out of the four sessions observed had a full hour of
discussion at the board. The attention was high and the students talked back and
forth with one another and with the instructor. They did not look bored. A small
number of students (maybe 3) did not participate.
Circulation path. Among the four sessions observed, only two had students
do pair problem solving, during which time the instructor would walk around and
make brief stops. Bobbi stayed with one student pair the whole time in one class
and circulated during another class. In the interviews, Bobbi reported that she
used to circulate only among the students in the front row until the instructor
called this to her attention. During the observed class she worked with students
both in front and back rows. The observation data, however, were rather limited in
providing further information on Bobbi’s classroom circulation patterns.
From the constructivist point of view, the emphasis on pair problem solving
is to give students an opportunity to think for themselves and talk their thoughts
out with a student partner to really work on the problems. It thus contrasts with
the traditional lecture method in which the instructor does all the talking and
students are passive receivers of information.
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A whole-class discussion as practiced in Bobbi’s class may be considered
intermediate between a lecture and a paired method. In a whole-class discussion,
only one person is allowed to speak at a time, which really puts the class at risk
should this person not be able to captivate the audience. Bobbi’s class had one
such moment when a student attempted to explain her solution and couldn’t get
her ideas across. The class was attentive for 2 minutes and then went ’’dead” for 6
minutes before the instructor intervened. But it took the instructor just as long to
rejuvenate the interest of the students.
From an observer’s view, Bobbi’s instructor did a commendable job holding
students’ interests and making sure that they were active most of the time. Even
so, more time spent on pair problem solving would have been an easier way to
ensure that the students were on task.
Jane’s Class
Class flow. The format of Jane’s class appeared to be similar to other BMP
classes in which students first went through a quiz, then the presentation, problem
solving, and discussion phases. The one curious fact while I was observing in this
class, however, was that the PS phase was often initiated by the students. For
instance, during the quiz (individually taken) in two class periods, some students
complained that they couldn’t do the quiz problems. The instructor then asked
students to work on the quiz together. It was at this point that the class moved
into the PS phase.
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During another class period, the instructor began the class by asking
whether students could do a certain homework problem. No one in the class said
that they knew how to do it. The instructor then asked them to get into pairs and
work on that problem.
Except for one of five visits in which the instructor presented a handout for
the students to work on, the PS phase was carried out by having the students
work on a previous homework problem or a quiz. It seemed that either the
instructor was ingenious enough to disguise his lesson plan in such a ’’natural”
manner or the instructor did not have a lesson plan at all.
One might argue that the quiz problems could have been written with pair
problem solving in mind, but this was not the case in the classes I observed. The
two quizzes that turned into PS contained manipulative problems, rather than
word problems which would be more appropriate for paired work.
Because there was not a clear distinction between the quiz and the PS
phases, the transition was somewhat awkward. It was not until well into the PS
phase that the students began talking and discussing amongst themselves. Some
students did not talk to others at all throughout the whole PS phase. The
instructor did not enforce pairing up in such situations, and neither did the UTA.
When asked during the interview to recall a good class period, this instructor
cited one class where he gave a quiz and later turned it into paired work. In other
words, what I, as an observer, found to be disorganized and unclear was thought
to be a good idea by the instructor.
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After the PS, the instructor usually gathered the students and went through
the problems with them at the board. Twice a student was asked to go to the
board to explain her solution. The instructor would then continue from there and
explain some more. The instructor’s explanation was often cryptic and sometimes
vague. He used phrases like ’’This is one rule of solving a fractional equation” and
”It depends on what your interests are” without giving further clarification or
examples. Sometimes after a student had suggested an approach, the instructor
would demonstrate a totally different approach on the board and end the
discussion. I often found the explanation confusing as well.
Once one cycle of PS discussion was over, the second cycle would get a
’’messy” start. The instructor would announce which problem to go on to (usually
another homework problem). Then the instructor and the UTA would be busy
with one question or another with some students, leaving the rest of the class on
their own. Without supervision the students just sat and chatted until the end of
the class period.
Students in this class showed a curious mixture of resentment and
participation. The whole class sentiment, if measured by the amount of
complaints, was negative. But there was also something democratic about it.
Students did not restrain themselves from voicing their confusion and
dissatisfaction. They demanded openly what they wanted to do in class. In
whole-class discussions, they asked questions and actively discussed the problems
with one another and with the instructor. This group of students seemed to care a
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great deal about what they learned from this class (or about their grades?), which
was unusual given the negative sentiment in general.
Whenever there was a confusing statement made by the instructor, the UTA,
Jane, would be seen talking with students around her seat. In one case, after a
student had given a perfectly clear explanation (it seemed to me) to a problem,
which the instructor ignored by suggesting a new solution at the board, Jane went
over to talk to the student in a low voice. Twice during the discussion phase she
spoke up and addressed the issue of confusion. But the instructor did not follow
up on it on either occasion.
From Jane’s actions, it seemed that she was attempting to ’’remedy” the
instructor’s work by reinforcing or clarifying with the students ”on the side”.
Indeed this was what she felt like when she talked about it during the interviews.
In reference to one class when a particularly difficult problem was given to the
students about which she was not informed in advance, she said:
It was a very difficult problem...And I couldn’t get [it]...Nobody was
getting it...So I walked around the room, and I said ’as long as you
know how to graph, you’re doing okay.’ I said ’don’t worry too much
about this problem’. And I said [these] quietly because I didn’t want
[the instructor] to hear me...[The instructor] was helping one student
who had a poor attendance...and I didn’t want to take him away.
(Jane, 2a)

By comforting students on the side, Jane felt that she was at least doing
something constructive. It was obvious that this was the strategy this UTA
applied whenever there was a disagreement between her and the instructor.
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The instructor, on the other hand, was not aware of such discord. In the
interview when he was asked whether he was happy with Jane’s work, he gave a
very positive reply. He did not mention a single instance where he thought things
could have been better. His statements were surprising, since there was so much
animosity from his UTA as indicated in the interviews.
Circulation path. In terms of classroom circulation, the breach between the
UTA and the instructor became apparent. After a few moments of waiting, Jane
would start working with pairs. In a typical class period, she usually worked with
3 to 4 pairs at about 5 minutes per pair. During one class she worked with a single
student for the whole PS phase.
Jane liked to stand behind the students. She carried a writing pad and a pen
around with her. Whenever she felt that there was a need, she would write on her
pad and show it to the students.
Jane reported that this semester she attempted to work with every student
in the class. Since she couldn’t get to everybody in one class period, I looked to
see if she covered all of them in five periods’ time. She did work with all the
students except for one student pair, reporting that she found it difficult to work
with them. Jane’s practice corresponded with her statement that she would assist
familiar students first. It appeared that she relied on her relationships with the
students to make decisions about her circulation routes.
The instructor praticed a long ’’looking on” before he interacted with a pair.
He would stand away from the students for a good 10 (in one instance 17) minutes
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before interacting with them. Several times it was in response to students’
questions that he went over to work with them. When he did walk around and sit
down with a pair, four times he was seen working with only one student in the
pair. He would sit beside one of the students and work with her while the other
student in the pair either had to reach over to see what was going on or became
uninterested because she could not participate.
In summary this class had one major problem, that is, management. The
flow of class was unclear. The PS was carried out sloppily. Communication
between the instructor and the UTA was poor. Under the circumstances, there
was probably not much that the UTA could do. Active contribution from the UTA
is only possible when the instructor and the UTA coordinate the effort, and this
happened seldom between Jane and this instructor.
Summary and Analyses
Clearly the five UTAs’ classes had commonalities and differences which may
be evaluated through the lens of the constructivist approach to teaching. Cutting
across these five classes were four issues: class management, communication,
pacing, and relationship between UTAs and instructors, which appeared to have
affected the success of each class.
Since all BMP classes followed the format of the three phases, the key issue
in class flow appears to be class management. Jane’s class was unique in this
aspect because the instructor was vague about when he wanted the class to move
into the next phase. Precious class time was lost and confusion arose as a result.
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Students in the other four classes seemed to have a pretty good sense of when to
do what. They consequently took advantage of the intent of each phase as called
for by the BMP.
For instance, Sean’s instructor was not as charismatic as Bobbi’s, but he
established a class routine of longer PS. From the constructivist perspective his
students did not suffer much, if any, loss in learning. Bobbi’s instructor, however,
did not enforce pair formation. The result of such practice was loss of learning
opportunities, the amount depending on the individual student.
Second, it seems important that every student pair was visited at least once
by either the UTA or the instructor within each class period. Jon’s class
examplified such a case. The better communication the UTA had with her
instructor, the easier it was to set up a constructivist environment for students’
learning and understanding. Here communication is contingent upon three factors:
the UTA knowing what problems would be used in class, being aware of the
instructor’s movements in the classroom, and keeping the instructor informed of
students’ progress.
Each UTA’s class succeeded on the above three factors to different degrees.
Patricia appeared to be in need of earlier knowledge about in-class problems; Sean
could have been more aware of where his instructor was moving among students;
while Jon’s class showed success on all three measures.
Third, whether the instructor and the UTA had a similar pace did not seem
to matter. What mattered more seemed to be the decision of when to stay longer
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and when to leave a student pair. Jon and Sean had a similar pace, as did their
respective instructors, but the effects were almost opposite in the two classes.
Patricia and Laurie explicitly paid attention to students’ different needs, indicated
by varying lengths of stay with students, and Sean thought about giving students
enough time to work. In other words, a successful circulation pattern involved
more with students’ needs than with instructor-UTA synchronized pacing.
Perhaps Jon’s comment best conveys the constructivist idea of when to leave the
students alone:
Usually when they’re on their way, the ball’s rolling, they’re getting
their own way to solving, so that’s what I mean I’ll leave, and they’ll
still be working. (Jon, 2a)

The best pacing thus seems to be to stay long enough to get the students going on
the problems but no longer, and without abandoning constructivist principles.
It is clear that instructors had a great effect on how successfully these UTAs
circulated in classrooms. Instructors had a large impact on how classes flowed, and
they influenced indirectly UTAs’ pacing and what circulation paths UTAs took.
So fourth and last, instructors had the potential to help or impede UTAs’
growth in their role, and the relationship between a UTA and her instructor often
affected the UTA’s perception of her experience. Patricia, for example, imitated
her instructor in many ways in class. Although she appeared to need
improvements on circulating in class and asking non-leading questions, she and
her instructor worked well together, and she was very positive about the UTA
experience. Sean adapted his teaching to the instructor’s, which meant he could be
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a constructivist when he worked with one, but engage in traditional didactic
behavior at other times. Jane’s experience indicated the degree to which an
instructor could affect a UTA negatively. As an observer and interviewer, I
wondered more than once what kind of UTA Jane would have turned out to be if
she had been with a different instructor.

Homework Grading

The three main tasks for a UTA were working in the classroom, working in
the Study Center, and grading the homework. While the first two naturally put a
UTA in direct contact with students, homework grading did not seem to involve
much human interaction since it was done in isolation and on the UTA’s own
timeframe. But this does not necessarily mean that the UTAs did not have contact
with students indirectly. Because a teacher could either check off students’ answers
mindlessly or use the homework to communicate to her students something she
might not be able to get through in class, the task of homework grading
encompassed various degrees of interaction between the UTA and her students.
There are at least two reasons why homework grading is an integral part of
the current study. First, the constructivist approach to teaching suggests that the
process rather than the product of problem solving should be emphasized.
Grading, in contrast, implies that a piece of work (a product) is evaluated against
a standard, correct set of solutions. It is thus interesting to understand how UTAs
graded students’ homework and how they perceived that task as part of the
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constructivist teaching. In addition, the potential conflict between the
constructivist emphasis on the problem-solving process and grading, which stresses
the product, might cause conflicts about their work within the UTAs themselves.
Second, homework grading was one of the main tasks a UTA performed on a
regular basis. Thus it becomes an indicator that can be used to detect the degree
of involvement a UTA had with her students. Moreover, since a UTA had to
coordinate with her instructor about details in homework grading (for example,
grading criteria, how to report students’ performance), the process of handling
homework also can be an indicator of the relationship between the UTA and her
cooperating instructor.
A task analysis of grading was constructed from the interview data, as is
seen in the following table in which each component task was outlined. This table
is based loosely on the sequence in which UTAs were likely to carry out their
grading tasks.
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Table 1. Component Tasks in Grading

1. DO the assigned problems.
2. GRADE students’ papers:
Determine what scales to use.
Define each scale.
Evaluate students’ work:
Evaluate the process (steps).
Evaluate the product (answers).
3. RECORD grades and difficulties.
4. REPORT to the instructor.

Before each component task is discussed and analyzed, three issues pertinent
to homework grading were found to affect UTAs’ overall effectiveness with
handling students’ homework: (a) the time needed to do the grading, (b) the
management skills required, and (c) what UTAs gained from homework grading.

Time

Of the six UTAs interviewed, five reported that it took them a long time to
do the grading when they first started working. However, the same UTAs also
mentioned that this situation improved greatly as they gained more experience in
performing the task. The only UTA who did not comment on the time factor in
grading (Laurie) was assigned to work mainly in the Study Center and therefore
did not have regular grading of students’ homework assignments to do.
UTAs stated a variety of reasons why grading the homework took a long
time. Although some UTAs and their instructors shared the load of homework
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grading, most UTAs did all the grading themselves, and every component task in
grading was likely to be time consuming.

Management

The initial task facing the UTAs about grading was to learn how to organize
students’ papers and establish a routine for handling grading. Most UTAs went
through a period of time during which they created their own routines to keep
track of students’ work, made their own decisions about late homework, and
became more assertive about carrying out their routines in the face of challenges
from the students.
The following quotes illustrate UTAs’ processes of learning this management
skill:
It’d take me hours to grade the homework...I was so frustrated...I’d get
homework that is such a mess...It would take me hours to organize
non-stapled things. The stuff was just a disaster, and it would take me
so long even to sort it...[But now, during the] first week of class, I
returned millions of assignments. [So] I get stapled and neat work now.
It makes my life tremendously easier. (Bobbi, lb)

Bobbi’s comment demonstrated the contrasts between her attitudes as a new
UTA from those when she became more experienced (her 4th semester). Clearly
experience helped her in two ways: she learned to better organize students’
homework papers, and she became more assertive about the kind of homework her
students should turn in.
[The due day for] homework is set in stone. [Students] have two days to
do it, and if they don’t finish it, they should have started it earlier.
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But I always accept late homework if they pass it in. I don’t tell them
though. [I] give them some credit for it. But if they always pass in a
late homework, then I won’t [accept it]...I [also] make announcements
like, ’Staple your papers!’ or ’Put a heading on top of your papers.’
(Patricia, 2b)

Patricia’s comment revealed a dilemma common to all UTAs: late
homework. Although the BMP policy did not allow for late homework, students
nevertheless handed it in hoping for some credit. It was then up to the individual
UTA to determine how to deal with this. Patricia’s method involved two parts:
first, she differentiated the students who always turned in the homework late from
those who rarely missed the due date; second, she gave some credit to late
homework without letting students know about it.

Gains

UTAs reported that they took advantage of homework grading to learn
different ways of solving a problem, learn more about their students, and increase
their own self confidence and their students’ respect.
Three UTAs stated that grading helped them learn more ways of solving
problems. Laurie was confronted with a new way of solving a compound interest
problem when she was correcting the homework:
A lot of times they’ll be using a different method, like [this class] was
solving [a compound interest problem] as percentage problem, and
that’s not the way I think of it...1 was correcting the homework, and...I
had to read through the homework like three times to understand what
method they were using, just because they didn’t do it the way I would
do it. (Laurie, 3a)
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Because UTAs so frequently encountered new solutions in grading homework,
this usually tedious and monotonous task became challenging and fun.
It’s [a] good experience correcting the homework. You learn so much.
You’re coming at the problem from so many directions...It’s very
rewarding. It’s challenging. (Sean, 2a)

Furthermore, knowing more approaches to solving problems enabled UTAs to
become more adept at assisting students during class time. In Patricia’s words:
Correcting papers helps me learn different methods. When [students]
are talking in class, sometimes you don’t always catch some of the
things they say...I like [grading]. I read it, I look through it, and it
gives me another way of learning to do it, a way of helping people if it’s
easier. (Patricia, 2a)

From grading homework, UTAs also learned many things about their
students. This was most obvious in the beginning of the semester when UTAs and
their students were ’’feeling each other out.”
At the beginning of the semester, I always spend too much time
grading the homework. But I think that’s good...to find out [about] the
students. So you can push the ones that aren’t putting in time right
away. (Jon, 2a)
I find [out] who’s doing their work and who isn’t...It just gives [me a]
better perspective of the class. (Patricia, 2a)

Third, UTAs gained confidence from doing a good job of grading. This was
especially true for Jane, who felt that she achieved little in class:
I take my role in correcting the homework very seriously. That’s where
I think I make the biggest impact on the students...I try to write
comments that are meaningful... In the classroom I’m always a little
worried about my performance...I used to say [that] the homework is
where I can redeem myself. (Jane, 3b)
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Jane was the only UTA who thought that grading homework was the most
significant part of her job. Her viewpoint is understandable, given the conditions
under which she worked during in-class sessions. Her instructor did not prepare
her well for in-class work. My observations of her class indicated that her
instructor also had management problems. Jane’s skills of asking constructivist
questions seemed limited. In fact, during the post interview, she reiterated how
rewarding it was for her to grade homework:
A couple of [the students] came up to me and said: ’Are you the one
that corrects the homework? Your comments really helped.’ That was
a good feeling...[The instructor] never made any comment [about the
homework grading]. But I knew I was doing a good job. I spent time
and effort. But nobody cared. (Jane, post)

The fact that UTAs learned from students’ different approaches to solutions
indicates that they didn’t just check off students’ answers, they also paid attention
to students’ problem solving processes. This emphasis is probably one result of the
BMP’s constructivist approach.

Component Tasks

Doing the problems
UTAs’ interviews about this aspect indicate that in order to ensure
correctness UTAs spent a long time doing the problems and they learned to save
solution sheets for future use.
UTAs reported that during the first semester it took them a long time just to
do the assigned problems before they could grade the homework. Two reasons
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appeared to account for this phenomenon: (a) UTAs were not familiar enough
with the homework problems, and (b) UTAs were afraid of making mistakes. The
following quotes illustrated UTAs’ difficulty and their anxiety.
It would take me a long time to work out the solutions ...It just took so
long. (Bobbi, lb)
It takes me forever to do the assignments because of the fear of
embarrassment of saying [’this is wrong’] and it turns out that this
student is right. (Sean, 2a)
Like the other day there was one problem that I have gotten wrong...I
did the problem like five times, and I was sure that I was right...I even
made my roommate do it...Because I can’t figure out why these people
are all getting it wrong. But they’re all getting it right. (Jane, 3b)

In order to reduce the anxiety of making mistakes on homework solutions,
UTAs adopted the strategy of comparing their solutions with those students’
solutions which they knew from experience were often accurate.
I have to do the homework in order to correct. I usually check [my
answers] with a few of [the students’] answers. The people that are
always correct, I’ll check it with their answers back and forth.
(Patricia, 2b)
Like one homework [problem] I did, the answer in the back of the book
was wrong. And boy, it took me 15 minutes to make sure that the
answer was wrong...It was really funny [because] everybody in the
class...figured out a way to do it that matched the answer. (Sean, 2a)

The second issue involved saving the solution sheets for future use.
Surprisingly enough, this was not a skill that came naturally to every UTA.
I [would] tell [the new UTAs] to keep their workbook really in order,
because then they can reuse them. Really with me, every semester I’m

182

like redoing the problems [because] I don’t know what I did. (Bobbi,
post)
It took me longer last semester to do the homework, but I saved those.
So when I look at a problem [now], I can tell if I’ve done it before. And
if I have, then I’ll look it up in my notebook from last semester.
(Patricia, 2b)

UTAs appeared to feel an enormous amount of anxiety and pressure to have
correct answers for the homework problems. As mentioned in the beginning,
inherent in grading is this emphasis on the product of problem solving. UTAs’
anxiety testified to that effect. So the constructivist approach to learning might
have influenced these UTAs’ perceptions about the process of problem solving, as
manifested by UTAs’ learning new ways of solving problems, but UTAs appeared
to feel strongly that the product was also very important in homework grading.
Grading Students’ Papers
ScalesThe BMP suggested a scale of check minus, check, and check plus for
homework grades, but the decision of whether to use this scale and the definition
of each grade were totally up to the individual instructor and her UTA. Even given
the small number of UTAs, there was a wide range of difference. For example,
Patricia’s instructor gave her full authority to determine grading scales whereas
Jane had to go along with what her instructor wanted.
I never really asked [the instructor] what her method [of grading] was,
because she says, ’You are correcting the papers, you decide. Check
minus, check plus, check, where it stops, [you decide].’ So I don’t really
ask her what to do. (Patricia, 2b)
[The first instructor and I] graded the homework on a scale of 1 to
10...I didn’t average the number of questions with the number right, I

183

just tried to get a feeling of how they did...[The instructor] told me...a
five would be a failing grade and a six is a passing grade...[The second
instructor] thinks that a check plus is when you do everything and get
it all right. But I think a check plus is when you do everything and get
most of them right...The system we agreed to use doesn’t make a check
count for very much. A check would be a point 66. I didn’t feel that
was really right...But I just went along with him. (Jane, 2a)

Jon’s statement below contrasted with Jane’s in terms of what constituted a
grade.
If it’s neat and all the problems are attempted and a solution, not so
much a solution, but the method to arrive at the solution, is all there,
that’s a check plus. (Jon, 2a)

Clearly Jon emphasized the process which his students used to arrive at the
answers more than the answers (the product) themselves. Since he was not highly
anxious over the accuracy of their answers, it seems that he really practiced the
constructivist approach in the homework grading.
EvaluationsUTAs in general made a conscientious attempt to pay attention
to mistakes students made both in the answers and in the processes leading to the
answers. The quotes below demonstrate such attempt.
If somebody gets it wrong, I have to go through what they’ve done and
figure out where they went wrong. (Sean, 2a)
A lot of times I just write ’I did this’ and I show them what I’ve
done...If it’s a five part problem and they got all five parts wrong, then
I won’t usually do the entire problem over, I’ll just say ’Something
went wrong, try it again.’ (Jane, 3b)

UTAs also made effort part of their grading criteria. Patricia and Jon both
commented on it.
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It’s hard for me to give a check minus to a person I know tried hard on
a homework but just didn’t get it. I can see that they put effort into it,
they tried, but they just got the answers wrong. (Patricia, 2a)
Sometimes if a student struggled and left a lot of blank, I would give
them a second chance. Then if they do it very well, I give them a
check. (Jon, 2a)

These UTAs seemed aware of the constructivist emphasis, since they checked
on students’ solution processes for effort. Such emphasis, however, might present a
dilemma to UTAs who also graded students’ work on having correct answers. The
above quotes from Patricia and Jon demonstrate such potential. Both UTAs
observed that they gave extra allowance for students who made a serious effort on
assignments.
Recording and Reporting
Three UTAs (Jon, Patricia, and Sean) stated that they would report to their
instructors any particular problems they saw with which students were having
trouble. These UTAs all regularly communicated with their instructors.
The instructor said ’If you see anything that needs reporting, could you
report it’...[Usually] after I’m done grading the homework, I’ll go
through them again to see what problem [students] had the trouble
with the most. I’ll make a note of it...So that the instructor can
understand... Every once in a while the instructor will ask me to go to
the board to explain whatever problem that the students have difficulty
with. (Jon, 2a)

An open communication about grading, like the one Jon had with his
instructor, kept an instructor updated about students’ difficulties and successes.
The instructor would then be able to address the difficulties in class. Even if a
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UTA did not interact with students, by notifying the instructor she contributed
indirectly to students’ learning. Sean even suggested a new grade sheet on which
comments and reflections for each homework assignment could be recorded and
then passed on to the instructors.
The form [we are using right now] keeps people from making
comments. When you get the grades done on that form, you feel like
you’re done. That’s the problem...So, if there is a [new] form, it might
lead the UTAs into making just one or two comments about major
problems... [And] it make you review and think a little bit. It only
takes like 5 minutes to think about an assignment. But I can’t tell you
how many assignments I just turned in like that [without much
thinking about it]. (Sean, post)

Where there was scarcely any communication between a UTA and her
instructor, reporting the results for homework assignments was probably not very
helpful. A new grade sheet such as the one suggested by Sean may lead to better
communication.

Summary and Analyses

Thinking about what is involved in grading, one realizes that every step has
the potential to take the UTAs a long time. While it is obvious from the quotes
above that doing an assigned problem takes a certain amount of time, it is not
immediately obvious that it takes much longer to read through the solution
process for a four-step problem, which is common among the homework problems
in both math courses 010 and Oil. Hence it is fair to say that the UTAs in this
study were very dedicated, as reflected in their willingness to spend a lot of time
on a task perceived as monotonous and tedious by most teachers.
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The UTAs’ inner conflicts over the emphasis on process versus product in
homework grading can only be inferred. Many UTAs took pains to ensure that
their own answers were right, but virtually none of them mentioned that they
made sure that their processes were correct. Incidentally, it appeared that UTAs
would not check students’ processes if their answers were correct. Only when
students’ answers were inaccurate were their processes scrutinized. The implicit
assumption seems to be that, if one had a right answer one must have done it the
right way. In other words, having a right answer guaranteed a correct process, but
incorrect answers called UTA attention to both the answers and the processes.
This assumption would have been appropriate if the homework problems involved
multiple and interconnected steps. That is, it is unlikely that a student would
start a problem from a misconceived approach and ended up getting a correct
answer after two pages worth of work. However, it is also obvious that such an
assumption placed the importance of the product over the process, which flies in
the face of the constructivist perspective.
The relationship between UTAs and their instructors influenced the quantity
and the quality of their reports about the homework to the instructor. For
example, Jane, the UTA who took pride in the quality of her homework grading
and who made the statement that grading was her ’redeeming role’, did not inform
her instructor regularly of students’ performance on the homework. One would
have thought that if she cared so much about how students did on the homework,
she would have attempted to pass on that information to the instructor with
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whom she worked. The reason behind this apparent discrepancy is that this UTA
had difficulty communicating with her instructor. Jane’s case accentuates the
sometimes hidden connection between the grading done by TAs and its effect on
teacher effectiveness. With current practice in college, in which graders are hired
to give marks on students’ homework assignments independently of the instruction
the teacher gives in class, Sean’s suggestion of a more thoughtfully constructed
grade sheet may be a solution to such a situation.
UTAs’ relationships with their students, on the other hand, were not
particularly reflected in the way they graded the homework. The only exception
was Bobbi. On one occasion she confessed that:
I have a problem with myself trying really hard not to be biased.
Because I’ll see a student whose paper I like or who I know worked
hard...[For example], this [student] gets everything wrong, I give him a
check minus all the time if it’s wrong, because it’s just a mess. And
[this other student’s] work will be neat and organized, but she missed
the point, and I usually will give her a check. I sometimes feel guilty
because...they’ve got the same amount wrong...[But] then I’m like, no,
she worked at it...I believe a lot in subjective grading, not objective
grading. (Bobbi, 3b)

Bobbi’s statement stood out among the UTAs. She brought her knowledge
about the students into her grading of their homework. Most of the other UTAs,
however, used the homework as a source of information to know more about their
students.

The Study Center
Prior to reading the transcripts I didn’t think the Study Center deserved any
mention at all. As an instructor in the BMP for 5 years, I have always regarded

188

working in the Study Center as one of the less important aspect of my duties,
because it required no advance preparation, and because the relationship with the
students was temporary, whereas the relationship with my own students was more
permanent. What the UTAs experienced while working in the Study Center,
however, indicates a potentially fruitful area for investigation for two reasons.
First, the Study Center is part of the UTAs’ regular duties; as one-third of their
job, it must have some significance. Second, the UTAs’ descriptions about their
work in the Study Center are related in a non-trivial way to their conception of
what their teaching role is in the BMP.

Study Center Description

The Study Center is perhaps one of two unique features about the BMP, the
other being the constructivist pair problem solving method. Three things set the
Study Center apart from other similar settings. First, it is different from common
lab hours held by graduate TAs in many courses in that it is open for long hours
(at least 5 hours a day during weekdays) and is a joint effort by all the staff
members in the BMP. Every instructor and UTA must sign up for 3 hours a week
in the Study Center. An operating principle is to have at least two persons staffing
each one-hour slot.
Second, the nature of the work in the Center is somewhat different from that
in the classroom. There is not a specific lesson plan to follow in the Center. The
UTAs are doing mostly ’’trouble shooting”: a student brings in a problem, a UTA
helps her with it, the student solves the problem and turns in her homework.
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Third, students usually come to the Center for two purposes: help with homework
problems and preparing to take exams. Because of the long hours and the
availability of space, many students ’’hang out” in the Center with other students
and become ’’regulars”. Therefore, a UTA may encounter her own students as well
as the students from other classes. She may also encounter questions from both
010 and Oil classes. And she may encounter different instructors while working in
the Study Center.
There are three main parts in this section. The first part lists all the possible
challenges experienced by the UTAs when they worked in the Study Center; the
second part illustrates strategies with which these UTAs handled some of the
challenges; and the third part discusses how the research literature, especially the
research on teacher concerns, helps us understand UTAs’ experiences.

Challenges

Five challenges were reported by the UTAs when working in the Study
Center: (a) the trouble-shooting nature of work in the Center, (b) unfamiliar
problems, (c) long hours, (d) the need to interact with students, and (e) the
constructivist approach to teaching.
The nature of work
The nature of the work in the Center was mostly trouble-shooting. Students
brought in unfamiliar problems all the time and UTAs were expected to solve
them and help the students on the spot. This unpredictability of work in the
Center was singled out as a challenge by many UTAs:
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I like [working in the Study Center]...It’s a challenge to go from one
problem to another problem, for me, without getting confused...because
we have 010 and Oil both in the Center. (Jon, 2a)
Work in the Study Center is very very hard at first...Until you get very
very comfortable with the problems and you’ve done each one five or
six times, it’s scary when you come up to a student but you don’t know
whether [his approach] is right or wrong. (Sean, 2a)

This unpredictability of the work, combined with pressure to respond
spontaneously (without preparation) to students’ various needs, made UTAs’
hours in the Study Center tiring.
Unfamiliar problems
UTAs encountered students’ problems from both 010 and Oil courses.
Difficulty arose when UTAs were not familiar with those problems and hence could
not immediately help students with them.
Yesterday in the Center, [Jon] wasn’t sure how to do that
problem...You can tell that he’s upset that he wasn’t sure. But he went
on with us for 20 minutes. He kept at it...Then there’s a point when he
said, oh I know, he finally realized how he’s done it before. (Student 2,
Jon)

Especially for some UTAs who either had only assisted in one course (either
010 or Oil), or tested out of 010 as students (i.e., never took 010), students’
problems from ’’the other class” often caused stress or embarrassment. The
following quotes represent the two reasons why UTAs found unfamiliar problems
difficult.
I’m nervous about the 010 problems, so when I get an 010 student
asking me for help, I say ”I’m an Oil UTA, I’m not sure I can help
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you, but let’s see what we can do”...I try to offer some help, some
encouragement, but...I never feel that I’m really helping them enough
though. I always feel guilty when I’m helping 010 students. (Jane, 2b)
I found [working in the Study Center] really challenging, especially at
first...[when] I wasn’t there very often, and I’d never done 010, so I
wasn’t familiar with the problems. (Laurie, 3a)

When students presented unfamiliar problems, UTAs were required to read
and solve the problem first, then try to understand students’ questions. This was a
frequent occurence for most UTAs working in the Study Center.
Long hours
In addition to the work in the Center being demanding and unpredictable
and having to confront unfamiliar problems regularly, the long hours UTAs were
expected to work in the Study Center were a problem. Several UTAs felt that
working in the Center for three consecutive hours was simply too exhausting and
led to excessive fatigue.
The Study Center in general, my mind won’t be up to it. You go in
there, and all these people have so many questions for you...it gets you
tired. I think that’s the most difficult. (Patricia, 2b)
This semester I’m in [the Center] for three hours [straight]. To keep
going from chair to chair and keep my excitement up [was a
challenge]...Sometimes it’s fun... other times if I’m having a hard time
explaining it, it’s tough on me. I burn out fast. (Jon, 2a)
After I’ve worked in the [Center] for, say, three hours, you start finding
yourself telling students what to do. You stop asking them questions,
’cause you get too tired. (Sean, 2b)

These quotes suggest that unfamiliar problems, the unpredictable nature of work,
and long hours caused and compounded UTAs’ fatigue.
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Interacting with students
UTAs on duty did not always know the students working in the Study
Center. In addition to new problems encountered, UTAs had to deal constantly
with unfamiliar students in the Center. While UTAs thought it essential for their
functioning to be able to communicate well with students, dealing with strangers
was tiring. Since there were always students from other classes, the need to relate
to them was accentuated in the Center.
Another challenge [in the Center, is] trying to talk to the students,
trying to understand, not just how they go about the problem, but how
they interact with people. That’s really important...I may try to...make
them feel comfortable, and then they’ll open up a bit more. And we
can talk about the problem. (Jon, 2a)

This urge to go out of one’s way to accommodate students has its roots in
the rationale for constructivist pair problem solving. In a pair setting where
success of problem solving relies as much upon communication between the
partners as on mathematical thinking, the ability to interact and communicate
becomes as important as problem solving skills. Perhaps because of repeated
opportunities to practice, partially through their work in the Study Center with
students not from their own classes. UTAs reported that they have improved their
interpersonal skills.
Also interpersonal skills, how to work with students, I’ve gotten a lot
out of that...It’s not perfectly natural for me to sit down next to a
complete stranger and just carry on a conversation and start asking
them what they’re doing... [But] I have to do that...When you’re in the
Study Center, [you have to] start immediately. (Sean, 3a)
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Constructivist teaching
The fifth and last factor that contributed to UTAs’ fatigue was the constant
challenge of adhering the constructivist approach of teaching. I reported in the
section on asking constructivist questions that UTAs were under a lot of pressure
from frustrated students because of their attempts to maintain a no-answer
approach. The pressure was probably felt most acutely in the Study Center
because students came to the Center expecting to be assisted promptly. Perhaps
Laurie’s comment best described the tense situation in the Center. It also reflected
indirectly one reason for feeling fatigued.
I empathize with students that are frustrated and impatient because I
remember working in the Study Center. It’s loud. A lot of people are
working on different problems. You go up there for help and all the
UTAs are busy. Well, you’re busy too. I remember that frustrated
feeling and being confused and not getting specific answers. (Laurie,
2a)

These five challenges UTAs experienced in their Study Center work were
related together in an intricate way. Several operated at once on the UTAs, each
challenge accentuating another and resulting in the overall feeling of fatigue by
most of the UTAs. Nevertheless, UTAs perceived these challenges somewhat
differently, and their perceptions affected the strategies with which they met such
challenges.

Perceptions and Coping Strategies

UTAs’ perceptions of the aforementioned challenges were divided into two
camps, one positive and the other negative. Those UTAs who viewed a challenge
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positively were able to maneuver in a difficult situation and eventually turn the
situation in their favor. Those who regarded a challenge negatively were more
likely to develop justifications for not coping instead of addressing the difficulty.
Overall, UTAs showed great resilience in their attempts to address the challenges.
They named two aspects about their work in the Center to help confront the
demands it brought: they were able to work with students one-on-one and to
determine the pace of their questions.
Two earlier quotes (one from Sean and the other from Jane) demonstrated
the perceived advantage of working one-on-one with students. Interestingly, this
advantage in the nature of work was applied to soften difficult situations caused by
unfamiliar problems. This is evidence to support the thesis that relationships
among these five challenges were very involved.
UTAs, especially the group who perceived the varied challenges of the work
positively, attributed such positive perception to the fact that they could
determine the pace of their interactions with students in the Study Center. They
also spent more time thinking about how to ask better questions, how to facilitate
students’ thinking, and how to listen more effectively. Sean’s and Laurie’s
comments below illustrated their views about pacing:
In the Study Center, you end up spending a lot more time with people,
so the pace was totally different...So in the Center, if I felt that the
student should try what they’re working on, there was no problem. I
was there and I could do it. It was at my own pace. (Sean, 2a)
As a UTA I really want to work with the instructor and take my cues
from [her]...It’s her class. She has a sense of how she wants to pace
that lesson. I guess I especially notice it because in the Study Center I
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can make that decision. I can take that initiative whenever I feel it’s
appropriate. (Laurie, 2b)

Not only could these UTAs determine how fast they wanted to push the
students in the Study Center, but they also reported that the pace was slower in
the Center than in their classes. Jon attributed the quicker pace in the classroom
to the shorter period of class time (50 or 75 minutes) within which a designated
math concept had to be learned by a larger number of students. Laurie stated that
her stay with each student pair was longer in the Center.
I think the pace [in class] is a little quicker because of the class time.
You want to make sure you’re getting the concepts [across] before
[students] leave the class... In the Study Center, students take their
time. (Jon, 2a)
In the Study Center, I didn’t feel the pressure to move around as much.
(Laurie, 2b)

These UTAs were thoughtful in their concerns about teaching. Jon
commented extensively on how he encouraged students to think more about the
problem:
I like [working in the Study Center]...I think the real challenge is to
keep them all going...You [have to] know when to pick up when they
have a problem, [and] you know when to jump in and help them. I try
to understand how they’re going about it. I never give answers. But if
they’re really stuck, I may give a hint. I think that’s important, but
not until you know that they’ve tried...If there’s three or five of them
[working] on the same problem, I’ll try to encourage them to go to the
board [in the Center]. (Jon, 2a)

Laurie described how she fine-tuned her listening skills in order to understand
students’ thinking better in the Center:
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One of the skills that I’ve acquired was to be able to actually listen to
what somebody was saying and read what they were writing, and be
able to set aside my interpretation of the problem. It took a surprising
amount of time to be able to really absorb and follow someone’s
problem solving. It was a skill. (Laurie, 2a)

Nevertheless, the nature of the work in the Center remained demanding and
unpredictable. When UTAs realized this they became realistic about it:
I feel a lot more confident this semester...I used to dread having a
problem that I wouldn’t be able to follow ...I guess I realize that the
nature of the Study Center is that I don’t have to know everything in
advance...I have to be able to insist on logic, from however the students
approach a problem... because they’re not gonna get anywhere if they
make a mistake in their logic. (Laurie, 2b)

By finding specific challenges which they could alleviate rather directly (for
example, setting own pace and thinking more about teaching) the UTAs could
stop worrying too much about the fact that their overall work in the Center was
demanding.
The six UTAs were evenly divided in their perceptions about unfamiliar
problems. Jane, Bobbi, and Patricia felt that these problems caused the most
difficulty for them and hence avoided dealing with them. Sean, Laurie, and Jon
admitted that unfamiliar problems were difficult but for them that was what made
working in the Center ’’exciting”.
The division of the two groups was obvious, and their strategies to meet this
challenge were markedly different. The positive group simply welcomed such
challenge:
I like [working in the Study Center]...It’s a challenge to go from one
problem to another problem. (Jon, 2a)
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I found [working in the Center] really challenging. (Laurie, 3a)
Work in the Study Center is one of the most exciting parts of the job,
because that’s where [UTAs] get to work one-on-one. (Sean, 2a)

The negative group, on the other hand, didn’t enjoy the experience of
working with unfamiliar problems and developed various strategies to cope. Each
UTA in this group developed her own way of handling it. Patricia dealt with it
matter-of-factly:
If [010 students] are [in the Study Center] when I’m in there, I’ll try
and help them. I sometimes would rather not if they’re working on
something that I had no idea about... And if they ask me, I’ll say, what
chapter are you working on, then I’ll say, well, could we look it up in
the book, because I don’t remember. I’m not embarrassed to say I
don’t remember. All I say is I’m a UTA in Oil, and I haven’t done 010
for quite some time. And [the students] usually [said] okay, we’ll look it
up...So, I like to know what I’m talking about before I help students.
(Patricia, 3b)

Jane described herself as ’’insecure in general about everything” and as ’’not
secure in [her] role as a UTA.” When she found out that she could not help
students with 010 problems, she was very upset. This particular difficulty simply
helped convince her of little self-worth. The situation was exacerbated by
students’ complaints about her performance in the Center and she was devastated
when informed of the complaints. Her insecurity deepened and transformed into a
mixture of fear and hostility toward 010 problems.
It was an 010 problem, and that made it worse. If it was a difficult Oil
problems, I might have stuck it out. I just have this thing against 010
problems. I don’t know why. I’m really hoping to cure it. (Jane, 3b)
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Nevertheless, Jane gained some confidence and solace from being able to help
students with Oil problems since she was very familiar with these.
I do think I have a grip on the algebra, which might explain why I’m
upset with 010 problems, because they’re not as algebraically
oriented...The Oil problems I’m very comfortable with, and I’m very
confident with Oil students...They can bring me a problem and I can
help them solve it. (Jane, 3b)

All in all, Jane preferred working in the Center to working in the classroom.
She thought that she was more effective one-on-one with the students, and the
Center was where she had the greater opportunity to interact individually.
Naturally in Jane’s case, the students had to be from Oil classes.
In the classroom I walk around, and I see kids. But I don’t really have
the time to sit there for actually 20 minutes and go over a problem
totally. So I think in the Study Center is when I get the most practice
with communicating. (Jane, 3a)

Of the negative three, Bobbi had the most experience as a UTA (her 4th
semester) and saw her role as rather clearly defined. Although she admitted
having difficulty with unfamiliar problems, her coping strategy was to maintain
that she should not be held responsible at all for Oil students in the Study Center:
Study Center should be more organized [such] that an 010 and an 011
person are always there, because I’m not familiar with the 011 work,
and I can’t always help...If I see an 010 person, I’ll walk up to [him], so
that an Oil person can’t ask. I’ll really try to avoid it...[I’d say] I’m an
010 UTA, I don’t know if I can help you, but I’ll try. So at least I’m
honest. (Bobbi, 2a)

Bobbi vehemently suggested that the BMP arrange to have at least one staff
member from 010 and Oil classes to cover each Study Center hour. She was not
willing to spend extra time familiarizing herself with Oil material.
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Not only could I be better in the Study Center, I think they could
make us better by having one 010 and one Oil person signed up in each
slot, because I don’t know their work...I don’t have the time to sit and
do their work plus my own homework. I’m sorry, but I don’t get paid
enough. I can’t put more than 10 hours. I’m not gonna do that.
(Bobbi, post)

While Bobbi suggested this ’compensation strategy’ (having 010 and 011 staff
people working at the same time) to minimize their difficulty with unfamiliar
problems, and Jane sought individual interaction with students about Oil
problems to give herself confidence, Patricia coped by simply accepting the
challenge of unfamiliar problems and helped everyone as best she could without
apologizing.
There is a consistency about these strategies and the people who made them.
Bobbi prided herself on relating well to her own students. It was not surprising,
then, that she thought her role in the Study Center not as effective as in the
classroom, since in class she worked with her own students while in the Study
Center students from other classes might be present.
I think I have a larger effect in the classroom and in the Study Center
to my students, but not necessarily to the students that don’t know
me, because I know my class, I’m comfortable...They’ve gotten their
homework back from me... In the Study Center, [students] don’t know
me as well, I have a more formal view of someone I haven’t been met.
(Bobbi, 3b)

On the other hand, because Jane was insecure about math and about herself,
it is probable that dealing with the students on an individual basis in the Study
Center made the situation less threatening, and it also increased her confidence
when she succeeded.
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I don’t think I’m a super UTA, but [in the Study Center] was the first
time that we got to sit down and really talk and really explain
one-on-one...I know I am best one-on-one. (Jane, post)

Patricia had a strong self-confidence in her ability to do math (’’Math was
never a problem...I liked it a lot.”). As a result she did not take the difficulty with
unfamiliar problems personally, nor did she place such difficulty at the center of
her experience.
Despite the fact that working long hours in the Center caused fatigue, UTAs
were willing to put in the time in spite of the physical toll it incurred. Since the
other four challenges were all likely to contribute to fatigue, both their perceptions
of the challenges and their coping strategies to meet the four challenges seemed
effective in reducing the feeling of fatigue.
Some UTAs gained important benefits by coming to the Center. Patricia
organized her time around the Center hours:
Instead of going home and sleeping, you have a choice. If I come in [to
the Study Center] and there’s nobody here, I’ll get some of [my own
homework] done. Because I have to be here. So it’s sort of
disciplinary...It helps me plan my time...I just now know that I have to
work my time. (Patricia, 3b)
Jon volunteered in the Center whenever he had spare time:
Sometimes I’ll go into [the Study Center] for my own benefit. I know
this sounds crazy, but if I’ve been having a hard time with my own
studies, or I have a two hour block where I have nothing to do, every
once in a while, I’ll go in there. It helps me sometimes if I can help
somebody else. I feel good about myself. (Jon, 2a)
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Benefits of Working in the Center

The pair problem solving approach highlighted the need to interact with
students. All UTAs perceived this need and also realized that in order to assist the
students effectively in the Center, it was as important to understand students’
attitudes and strengths as to ask good constructivist questions of them. The
following two quotes illustrate the way UTAs handled their interactions with the
students:
The big difference [between the Study Center and the class] is
relaxation and the form it takes. For instance, when I work with people
in the Study Center, there’re people I don’t know well, and I want to
quickly establish some kind of relationship. So you end up talking
about music, or [something else]. (Sean, post)
Somehow in the classroom, I’m much more receptive to people who are
absolutely on task. I’ll work with those people before I’ll work with
people that are goofing off. But in the Study Center, if people are
frustrated, I’ll listen to what they have to say...and then I’ll work
through a problem with them. (Laurie, 2b)

Not only did UTAs believe that they needed to relate to the students on a
personal level because of the need to implement pair problem solving, they had to
do it more in the Center because the Study Center was different from the
classroom. Hence Study Center work was beneficial in improving UTAs’
interpersonal skills.
UTAs were expected to perform several tasks in the classroom (for example,
monitoring students’ work and asking questions) and were supervised by their
co-working instructors. In the Study Center, however, UTAs were simply expected
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to ’’help” students. Under no supervision, UTAs might carry out this task in ways
most comfortable for themselves and develop independence at the same time as an
additional benefit.
Sean’s quote above indicated that he was more relaxed in the Center, and
Laurie was more willing to give her time to students off-task, perhaps because the
Study Center -was informal. Bobbi emphasized repeatedly that she was more
effective in the Study Center with her own students. She was more relaxed with
the students she knew. That was part of the reason why she found working in the
Center difficult. Her working theory seemed to be that good interpersonal
relationship with the students came before good teaching. Jon saw it as essential
that students feel comfortable first before any learning could happen and he would
make a joke first to make students comfortable. UTAs thus further benefitted from
Study Center work in sharpening their awareness of their particular interpersonal
skills with students.
The constructivist approach was the given method of teaching in BMP. Only
one UTA (Laurie) indicated that she applied this approach somewhat differently in
the Study Center:
When students said ”Is this right?” if it was right in the Study Center,
I’d be more likely to say, ”It looks good to me. I follow everything you
did.” [But] in the classroom, I’d be more likely to say, ’’Tell me again
how you got it.” (Laurie, post)

Laurie’s comment was of interest because she was the one who had to test
everything before she accepted the constructivist teaching approach. (See the
section on asking questions.) Laurie appeared to be a constructivist herself. But
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her comment indicated that she didn’t feel the need to insist on withholding
feedback from students in the Study Center as much as in class. When even she
became more straightforward in her reply to the students in the Center, perhaps
the distinction between the classroom and the Center is not trivial.
In summary, working in the Study Center was a difficult part of a UTA’s job.
The trouble-shooting nature of its work, where unfamiliar problems and unfamiliar
students were norm, made it difficult. The constructivist pair problem solving
philosophy which emphasized understanding students as well as understanding
math problems added additional difficulty. Such difficulty was best demonstrated
by UTAs’ descriptions of their concerns when they worked in the Study Center.

UTAs’ Concerns

Early research on teacher concerns (Fuller 1969) proposed a developmental
progression of concerns that preservice and novice teachers experience about self,
the curriculum, and the students, while later research shows that these three
concerns occur in a fluid constellation rather than a rigid developmental
progression (Bain, Wendt, Sz Jackson, 1981), it is clear that all three concerns can
be found in the different perceptions UTAs reported about their work in the Study
Center.
UTAs who regarded the experience of handling unfamiliar problems
negatively based their perceptions on their personal concerns. Jane wondered
aloud whether she was the only UTA who worried about what students thought of
her. Bobbi regarded the fact that her own students liked her as tantamount to
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being an effective UTA. In other words, their concerns about themselves affected
perceptions of their Study Center experiences.
The ’positive’ group of UTAs, however, showed evidence of shifts of focus in
their concerns. These UTAs also had difficulty handling unfamiliar problems, but
somehow they went beyond the difficulty and enjoyed such challenges. When their
concerns were compared with those of the first group, three important findings
were apparent: (a) they experienced different kinds of concerns, (b) their positive
perceptions were a result of their concerns, and (c) their concerns were influenced
by the emphasis on the constructivist pair problem solving.
First, the constellation of their concerns developed differently. Jon progressed
from being concerned about himself to being concerned about the task of teaching.
I was concerned about my performance and what my role should be...I
kept asking [the instructor], I’d say, ’Am I doing okay? Am I walking
around the classroom alright? Am I asking the right questions? Are
there any complaints?’ I did that more the first semester...Now I’m
more concerned with the material, understanding it myself. Oil to me
is more difficult material than 010, so I spend more time trying to
understand that. (Jon, 3b)

Laurie also worried about her own performance, but from the very beginning, her
concerns focused more on the teaching tasks than on herself.
[When I first started as a UTA] I hadn’t developed any techniques of
having [the students] start [a problem], so I felt sort of like a fake.
(Laurie, 3a)
I used to ask [an experienced UTA] all the time, and he’d say, ”Oh
sure.” But that wasn’t what I wanted to hear, that wasn’t good enough
for me. I really wanted something much more concrete...I wanted to do
it the right way...I wish there was a way I could have worked and been
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observed, and been criticized, I think that would have really helped me.
(Laurie, 3b)

Sean’s development of concerns over four semesters indicated yet another
progression. He started out being highly anxious about not having students’
respect and worried about not getting along with all of them. Then he became
more realistic and knew that a few students wouldn’t work well with him.
At first I was very concerned that the students really accept me and
very much approve of me as a UTA...When I first started out, I was too
conscientious. Because I wanted not only students to think I was a
great teacher... I wanted to be in wonderful relationships with the
students...and it just didn’t work that way...It takes me a long
time...learning that...there are students who wouldn’t want to work
with me. (Sean, 3a)

Even though Sean apparently accepted this situation and concentrated on
teaching, he was still concerned later about his performance while teaching.
Well, I still worry about embarrasing mistakes happening, although I’m
at the point now where they really don’t happen that often...Some
students think nothing of the UTAs, they have no respect...When I
deal with students like that, I get on my guard.
...I’ve become very good at coming up with parallel problems. If the
student is stuck on a problem, I can rattle off problems for hours
straight, parallel problems. (Sean, 3a)

It appears that Sean’s initial self-concern developed into a dual concern for
self and for the teaching task, and his self-concern lingered even after more than
three semesters’ worth of UTA experience.
Because Jon, Laurie, and Sean shifted the balance of their concerns from
more about themselves to more about the teaching task, they were able to get past
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the initial stage of panic and self-doubt to really capitalize on their teaching. That
was probably why they perceived their experiences of coping with new problems in
a favorable way.
Constructivist pair problem solving as the teaching method may have added
stress for UTAs when they worked in the Center because it emphasized two levels
of interaction: intellectual and interpersonal. UTAs worked to understand how
students were thinking about the problem and how they could relate to students
positively to encourage them work more. The earlier discussion on UTAs’
interactions with students pointed out that UTAs felt compelled to establish a
friendly relationship first. The intellectual level of interaction was best illustrated
in the section on asking questions. The constructivist questions pushed UTAs to
become engaged in students’ thinking processes. UTAs would not function
effectively if they could not create a comfortable atmosphere for the students. Also,
UTAs could not assist students if they were not interested in students’ thoughts.
Because the constructivist pair problem solving emphasis enabled UTAs to
interact with students on these two levels, UTAs were bound to feel dual concerns
about students (the impact concern) and about the teaching task (the task
concern) early in the course, probably earlier than teachers in a traditional math
class. In UTAs’ transcripts, I found two pieces of evidence indicating an early
concern for students. Jon’s profile in chapter 4 was filled with his deep concern for
the students who lacked enthusiasm for learning. Laurie’s comment, recorded in
the following quote, represents another example of a strong concern for students.
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[During the first semester], there was [this] group that I had a hard
time working with. They were all motivated to get good grades. There
were about 4 girls that sat together...one girl was really assertive, [she]
led the group, and was a lot of times just completely wrong...I’d say
”So how are you doing on the problem?” ...They knew the routine, they
knew that I was going to ask how they did it. And they explained it
and it would be just completely wrong...And this one was the
spokesperson. [She] would explain stuff. And I’d look around the group
and they’d be in varying level of belief or disbelief. There were two
that knew through experience she was usually wrong. So I tried to get
them to talk. But they were usually pretty quiet. I was never able to
change that dynamic. All semester I could never change that dynamic.
(Laurie, 2b)

Such concerns for students from UTAs who had barely finished their second
semester of teaching testifies to the power of constructivism as a teaching
philosophy.
The length of UTA experience did not appear to have affected these UTAs’
concerns, contrary to Hall & Loucks’ (1978) assertion. The relatively experienced
UTAs did not demonstrate a distinct pattern of concerns as a group, neither did
the novice group. One possible reason is that the difference in these UTAs’
teaching experiences was not large enough (3 semesters vs 1 semester) to delineate
clear patterns of concerns between the two groups.
Another possible explanation is that UTAs’ concerns were affected more by
how faithfully they practiced constructivist teaching principles than by their years
of experience. As just discussed, because of the two levels of emphasis in the
constructivist approach, those who closely observed constructivist principles would
feel concerned about themselves, about their task, and about their impact on
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students much more than those who compromised. Indeed the positive group of
UTAs evidenced more examples of ’’actualizing” (Faucette, 1987) the
constructivist teaching while the negative group was either reticent or vague about
what they did.

Summary

Four areas of UTAs’ work were analyzed and presented in this chapter. First,
constructivist questions as practiced by these UTAs in class were investigated. Six
important points were observed: UTAs were able to specify criteria for good
constructivist questions; UTAs learned from various sources to ask such questions;
UTAs needed adequate advance preparation of curriculum material in order to ask
good constructivist questions; UTAs used various strategies to determine what
questions to ask the students; UTAs sometimes compromised the constructivist
principles in order to pacify frustrated students; and lastly students’ expectations
made this task difficult.
Second, UTAs’ classroom routines, including their body positions in relation
to the students, their circulation patterns, and the actual flow of individual classes,
were reported. Depending on different needs, UTAs maintained various body
positions when they worked with their students; they also used various strategies
to circulate among the students; and each UTA’s class was unique in terms of the
flow of the three phases (presentation, problem solving, and discussion) and class
pace.
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Third, concerning homework grading, UTAs benefited in two aspects: they
learned more about solving problems and they learned to keep good records.
However, UTAs’ teaching effectiveness was influenced by how well they
communicated with their co-working instructors about students’ homework. The
better was the relationship between a UTA and her instructor, the more informed
was the instructor of students’ homework, and the more effective were the UTA
and the instructor as a teaching team.
Fourth and last, UTAs were faced with five challenges when they worked in
the Study Center. They perceived and consequently handled such challenges
differently. A possible reason connecting UTAs’ perceptions, their focuses of
concerns, and the emphasis on the constructivist teaching method was advanced.
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CHAPTER VI
REFLECTIONS AND SUGGESTIONS

Reflections on important themes from the preceding two chapters are
summarized in part one of this chapter. Part two contains suggestions for
preparing a training program for undergraduate assistants in math classes.

Reflections

This study is concerned with understanding the experiences of UTAs in the
Basic Math program. As I was investigating UTAs’ experiences from the
perspective of their work (reported in Chapter Five), I discovered that there was
another way of looking at the data, that is, to describe UTAs’ experiences from
the perspective of the UTAs interacting with the BMP environment. In this
chapter, I will first describe the three components in the BMP environment,
identified as the UTAs’ three relationships, and then merge this perspective with
the previous perspective (the UTAs’ tasks). Interactions between the two
perspectives are shown as Figure 3.
Three relationships were identified as critically affecting UTAs’ work: their
relationships with math, their relationships with the co-working instructors, and
their relationships with the students. These three components were found to be
interrelated, so that a positive experience in one might improve the other two, and
a negative influence from one relationship was likely to constrain the development
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of the other relationships. The diagram below illustrates the interaction of the
three relationships. Explanations of each of the three follow.

Relationship with
instructor (I)

Relationship with
students (S)

Relationship with
math (M)

^ -beliefs about own math ability
-perceptions about how math can be learned
-beliefs about how math should be taught

J

FIGURE 2. UTAs’ three relationships.
Relationship With Math/Personal Biography
UTAs brought their past histories with math into their learning and teaching
in the BMP. Their stories demonstrated that early labels placed on them as math
learners had a monumental impact on how they approached math during later
school years. UTAs’ profiles indicated that mathematics as a subject matter
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taught in the schools was used to discriminate students in elementary schools.
Students were labelled positively or negatively as early as in the fifth grade. Some
UTAs carried their negative labels throughout high school and developed patterns
of math avoidance behavior even in college. Their overwhelmingly positive
experience in the BMP was never quite able to eradicate the deeply entrenched
self-doubt which resulted from early negative labels. (See Kouba &: McDonald,
1991, for the effect of students’ belief system on their mathematics learning.)
Mathematics lessons tend to stress getting the right products whereas in
social studies classes the emphasis is more on the process (Plihal, 1982), perhaps
because it is easier to evaluate a math product (i.e., correct solution to a problem),
and hence to distinguish an efficient learner from a poor one rather quickly.
Teachers tend to label their math students without much thought about the later
impact of such categories. Likewise, because judging a process involves much more
complex criteria, social studies teachers are probably less inclined to single out any
student as ’’good” or ’’bad”. Evaluation practices may be influenced by labels, and
eventually students’ perceptions of their own abilities to learn the subject matter
may rise or fall depending on the positive or negative effect of a label.
Since mathematics tends to discriminate learners early on, those who carry
negative labels tend to become disinterested in math. Polya (1965), and many
authors since then, pointed out that active learning was indispensable for
understanding. When such students reach college and are placed in a
constructivist remedial program such as the BMP, they initially lack the active
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enthusiasm necessary to succeed. The level of animosity toward math, toward the
UTAs and the instructors, and toward the constructivist approach used in the
BMP, all testify to this assertion. It also shows that natural enthusiasm toward
math can be extinquished under prolonged unfavorable circumstances.
The constructivist approach to math teaching logically would have far better
results if applied in earlier grades, that is, before students’ curiosity and interest
about math are quenched by negative labeling of their capabilities (here I concur
with Piaget’s notion that children have a natural interest in learning). Researchers
are designing a constructivist math curriculum for elementary school children and
their results thus far are very encouraging (Cobb, 1991; Lampert, 1988).
At the college level, however, it apparently takes a substantial amount of
’’warm-up” time to rekindle students’ interest in learning math actively.
Instructors in the BMP typically spent only two class periods explaining the
constructivist approach, due to time constraints in each course. Students
interviewed in this study, though few in number, spoke eloquently of the need for a
longer induction time. Those students who took Math 010 felt happier in Oil.
They also performed generally much better than students who bypassed 010 and
took only Oil. This suggests that two class periods is not enough to put students
in an active (i.e., positive) mode to learn a long feared subject matter. It also
confirms that with supportive learning environments students will in due time
become interested in math again. Math educators at every level should consider
the implications of such information.
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In sum, UTAs1 relationships with math developed as a result of their past
learning experiences which included (a) their beliefs about their own math
abilities, (b) their perceptions about how math as a subject matter could be
learned, and (c) their beliefs about how math should be taught.

Relationship with the Instructor

UTAs were influenced by their co-working instructors mainly in the
classrooms, since instructors determined the pace of the lessons and set the tone
for classroom dynamics. UTAs usually worked within such a context. Both their
classroom circulation patterns and their interactions with the students were
developed under conditions usually defined by the instructors. Rarely did a UTA
go beyond these constraints to create a different classroom atmosphere. Thus, if a
UTA had a good relationship with her instructor, it was likely that the UTA’s
relationship with her students was good, and conversely if the relationship with
the instructor was not good then the UTA’s relationship with students was at risk.
The only exception was Bobbi, who had worked with four instructors, one of
them being especially difficult. She received numerous complaints from her
students about that instructor and held tutoring sessions with students outside
class. She balanced her negative experience with the instructor by establishing
good rapport with the students. Still she felt helpless to influence the generally
negative atmosphere that the instructor cast onto the whole class, though she was
matter-of-fact about it:
I don’t think there was any way that I could reverse what the second
instructor did. It was just beyond me. (Bobbi)
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Relationship With Students

UTAs first developed relationships with students from their own class, and
their relationships with their own students in the Study Center appeared to be an
extension of those in class. Nevertheless, in the Study Center UTAs also managed
to establish good working relationships with students from other classes. If the
same students came regularly over a period of time, a UTA would be able to build
a relationship with them independent of the instructor’s influence. Many UTAs
enjoyed such opportunities because they could make teaching decisions on their
own.
UTAs used the homework grading to inform themselves about their students,
and thereby frequently established close connections with them. Knowledge about
the students then formed a feedback loop used in the next round of grading. While
most UTAs in this study established connections with their students in this way,
Bobbi was different in that her information originated with the in-class
interactions. Bobbi learned about her students from working with them in the
classrooms, and then applied that knowledge in her evaluation of their homework.
The feedback loop became the same as for other UTAs after the first round.

Interactions of tasks and relationships

There was an interwoven network among the three main tasks that UTAs
performed. This network then influenced the formation and revision of the three
main relationships UTAs had in the job. The following diagram (Figure 3)
summarizes the interactions between the two (the tasks and the relationships).
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As indicated in the diagram, the three main tasks serve as contexts in which
UTAs’ three relationships were formed, developed and modified. For instance, the
classroom was where UTAs established relationships with the instructors (I) and
the students (S). Since UTAs had to learn the math material in order to be
effective in asking questions, their biographies with math (M) underwent changes
as well. The diagram denotes such development of relationships with S, I, M
respectively to indicate that all three relationships were affected when UTAs
worked in the classrooms. Similarly, working in the Study Center to a large degree
directly affected UTAs’ relationships with the students. Their relationships with
math and with the instructors, however, were indirectly influenced.
The way UTAs related to the students (S) was influenced by students’
homework. UTAs also learned more about math (M) grading the homework.
UTAs sometimes brought what they learned about the individual students from
homework grading into the Study Center, but the information was not always
applicable since students in the Study Center could be from any class. The dotted
line denotes a possible, but not always present, link.
One last feature of this diagram concerns meetings held between UTAs and
their co-working instructors. Though the quality of the UTA-instructor meetings
varied greatly among the participants in the study, the effect of such meetings
contributed directly to the UTAs’ three relationships. UTAs met with their
instructors to prepare for in-class work and to discuss homework-related issues.
Because of the great differences among the UTAs, broken lines are used to denote
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that such effects might or might not exist.

Instructor-UTA meetings
I

(m,i,s) ;
*

* S, I, M refer respectively to UTAs’ relationships with their students,
instructors, personal history with math.

FIGURE 3. Interactions of the three main tasks and three relationships.
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Suggestions for UTA Training Programs

It is possible using the data in this study to provide a list of
recommendations for the BMP to prepare future undergraduates to become better
UTAs for 010 and Oil courses and for similar programs in other universities and
colleges. This section is based directly on accounts of personal experiences
gathered from the interviews with the participants in this study and confirmed by
my observations as a researcher and instructor in the BMP. Some of the
recommendations result from difficult experiences which reasonably could be
avoided in the future. Other recommendations come from things that have worked
well and which should be encouraged in the future. The recommendations are
arranged in four categories: teaching, organization, collegiality, and the instructors.

Teaching

UTAs overwhelmingly indicated that they needed feedback on their
performance. Laurie said:
Not having feedback from an instructor that I’m working with and not
being able to step back and see myself work with students, I really
don’t have a feeling for how I’m doing...It would be nice to get some
kind of feedback, after a certain amount of time...it would be nice to
have people check [on our work in the Study Center] too. (post)

They requested more videotaped practice sessions on teaching techniques,
especially on how to ask non-leading probing questions that comply with the
constructivist perspective. Such training should be done prior to their first
semester’s work. Sean’s suggestion was representative:
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That’s a very good practice...[to] make our own [videotapes and review
them critically. On the one hand it’s good to show your tape to other
people, because you want to get constructive feedback...[On the other
hand] it’s very good to be able to watch yourself. (Sean, post)

Not only did UTAs feel that practicing questioning skills was important, they
also wished to visit real constructivist pair problem solving classrooms before
beginning their own service. Indeed the BMP classrooms are very different from
traditional math classes. Though all UTAs went through BMP classes, a new
perspective (as a UTA rather than a student) would be adopted more easily if they
visited classes to adjust their mindset.
UTAs asked to be supervised in class after the start of the semester.
Although they might feel nervous in the beginning, they welcomed observers in
their classes:
One thing we can definitely do is to visit others’ classrooms. That we
could have done much more. (Laurie, post)
I think it would be good to get the UTAs to visit other classes...We
should all meet each other and maybe critique each other. (Jane, post)

Feedback on issues like circulation patterns, question-asking skills, and
interpersonal interactions would be especially helpful to them. The supervising
role could be taken by the co-working instructor or a BMP staff member. Regular
feedback could be incorporated into the current system of UTA-instructor
meetings or separate ’’feedback

conferences.
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Organization

It appears that many IJTAs were surprised by the amount of record keeping
this job required. UTAs hence advised several schemes for future colleagues. First,
keep old homework answer sheets neat and tidy, because they would come in
handy the next semester. Second, the BMP should provide a more comprehensive
grade sheet for UTAs’ use, with categories such as date, assignment, students’
grades, common difficulties. Third, be as consistent in marking late homework as
possible, because it saves a lot of time (grading backdated assignments) and
energy (students having disputes about your late policy). The following quote
illustrates these points.
There should be a form that the UTA fills out when he does every
homework and gives the grades. Each one’s done on a separate sheet of
paper, and gives comments...Another thing is a daily log...[to give to
the instructor] a written report of what the students have been doing.
(Sean, post)

Collegiality

As the instructors met weekly, some UTAs expressed a similar wish, as
exemplified in Jane’s comment:
I have a lot in common and to share with [other UTAs]. I think if
there’s a class and it is mandatroy, every UTA should take it...The
more experienced [UTAs] could really help. It would have been great.
We should all have a working relationship...We should all get together
more often, (post)

It seemed that the pressure and the uncertain nature of their work caused these
UTAs to look for a community where colleagues in similar circumstances would be
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available to share and empathize and through which bonding could occur.
Teaching and organizational functions could also be fulfilled in a weekly meeting
exclusively for the UTAs. The logistics of implementing this, however, are quite
difficult, because UTAs already spend more than 10 hours on the job, not
including their meetings with the instructors.
A meeting for the UTAs might be optional in the opinion of some, but the
meeting with the instructor appeared to be critical to their success. All UTAs
vehemently suggested having regular meetings with the co-working instructors.
They encouraged new UTAs to be as open and explicit as possible with the
instructors about what they were expected to do in their roles.

The instructors

To complement UTAs’ training, the instructors would need to be informed,
during their training, about their responsibilities in working with the UTAs. For
example, instructors should give UTAs lesson plans well ahead of class time so
that their UTAs can be fully prepared. Instructors should hold regular meetings
with their UTAs throughout the entire semester, during which they could check in
with each other on various issues about teaching (e.g., circulation patterns),
students (e.g., homework), and the UTA’s performance. Instructors should always
make sure that the co-working UTA understands the math problems to be given
in class. Instructors should make it clear exactly what they expect of their UTAs
(for example, is the UTA responsible for helping to pair up the students? Should
the UTA decide on grading criteria?). Patricia’s comment summed up this advisee:
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The UTAs should be told, before they get into the classroom, exactly
what is expected of them, what they should do, how much they say,
how much they shouldn’t say. I was always afraid that I was doing it
wrong, (post)

In brief, instructors should become more familiar with UTAs’ experiences in
the program, their difficulties, and their thoughts. Parts of this study might even
become required reading for future BMP instructors as a way of understanding the
UTAs’ perspectives, or for instructors of similar programs in other universities.

Analysis

Two recent teacher education programs advocated similar ideas (Thompson,
1989, 1991; Tumposky, 1989). Tumposky (1989) proposed a constructivist
knowledge base for training preservice teachers. She advocated that teacher
educators should consider five areas of focus: autobiography, inquiry, reflection,
critique, and community. The aforementioned suggestions for future UTAs match
nicely with her suggestions. The program for training middle school math teachers
at Illinois State University (Thompson, 1989, 1991) provided preservice teachers
with knowledge and skills in the use of constructivist methods of teaching, in
addition to providing training in mathematical contents and practicum. It appears
that these two undergraduate programs represent a recent trend in teacher
education to draw heavily upon constructivist ideas about learning and teaching.
Overall, having undergraduate students as assistants in college remedial
math programs has its strengths and weaknesses. This study demonstrates that
with thoughtful consideration and ample preparation undergraduates are able to
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grow significantly in their knowledge about math and about teaching through such
an experience.
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APPENDIX A
PARTICIPANTS

UTA

Highest Math
taken

Year

Major

No of semesters
as UTA

No of different
instructors worked

Sean

calculus

junior

business/
Chinese

4

4

Bobbi

algebra 1

junior

education

4

4

Jane

algebra 1

sophomore

English

2

2

Patricia

algebra 1

sophomore

Psychology

2

1

Laurie

calculus

non-degree

2

2

Jon

algebra 2
trig

first-yr
graduate

architecture/
2
regional planning

2
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APPENDIX B
GUIDELINES FOR COMPOSING THE PROFILES

1. Names of the participants are disguised. Names of the locations and the people
mentioned are substituted with appropriate pronouns. For example, ’’the Amherst
High School” is changed to ’’the high school”, and ’’Torn” is changed to ’’the
instructor” or ’’another instructor”.
2. At the end of some of the paragraphs, indications of which interview the material
has been taken from are included. For example, (la) refers to interview 1, side A of
the audio tape. For the paragraphs that include no such indications, it means each
of the paragraphs has been taken from the same portion of the interview as the
immediately preceding paragraph.
3. ”...” is used to indicate that I have placed the next paragraph in an order different
from where it appeared in the interview transcripts. It can also be easily found out
from the index at the end of the paragraph.
4. ”[]” is used to indicate substitutions and insertions of words by the researcher.
5. Idiosyncracies of oral speech have been slightly changed to make it appropriate for
a written version.
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APPENDIX C
LETTER OF CONSENT - UTAS

I am Kwan-Min Lee, a graduate student in the School of Education, University of
Massachusetts. The purpose of my doctoral study is to understand the experience of
the undergraduate assistants in the remedial math program (Math 010L and 011L) and to
incorporate that understanding in preparing course material for training future
assistants.
As part of the study, you are being asked to participate in three in-depth interviews
and one post-session interview. The first interview will center on your prior
experience with math that has led you to your current role as an assistant in Math
010/011L. The second interview will focus on the concrete details of your work as an
assistant now. The third interview concerns what it means to you to be an assistant.
The post-session interview will be held at a later time. In this interview I will ask
you for your opinion about preparing future teaching assistants. Each interview will
last about 90 minutes long. My intent is to ask an occasional question for
clarification, but my role is mainly to listen as you reflect on your experience.
The interviews will be audiotaped and later transcribed by me or a typist. The
materials from the interviews will be analyzed and the data will be reported in my
dissertation. I may also wish to use some of the interview material for journal
articles, books, or presentations to interested groups, or for instructional purposes
for training future assistants.
In all written and oral presentations in which I use materials from your interviews, I
will make every effort to insure your anonymity. I will protect your identity by
using neither your name, nor the names of people mentioned in the interviews. What
you say in the interviews will not jeopadize in any way your employment with the Basic
Math program. Transcripts will be typed with initials for all proper names. In final
form the interview material will use pseudonyms.
You may at any time withdraw from the interview process. You may withdraw your
consent to have specific excerpts used, if you notify me at the end of the interview.
If I use any materials in any way not consistent with what is stated above, I would
ask for your additional written consent. At your request, I will be happy to supply
you with audiotape copies of your interviews. You will be paid $30.00 for the four
interviews.

I,

_, have read the above statement and agree to participate

as an interviewee under the conditions stated above.

Date

Signature of participant

226

APPENDIX D
LETTER OF CONSENT - STUDENTS

I am Kwan-Min Lee, a graduate student in the School of Education at University of
Massachusetts. I am conducting a study on the experience of the undergraduate
teaching assistants in the Basic Math Program (Math 010L and Math 011L). As part of
the study, you are asked to participate in an interview in which I will ask you
several questions pertaining to your experience in either the Math 010L or Math 0111
class.
The interview will be audiotaped and later transcribed. Your name will be withheld to
protect your anonymity. I may wish to use the material from the interview in my
dissertation and for journal articles, books, presentation to interested groups, or
for instructional purposes for traing future assistants when appropriate.
Your participation is voluntary. You may withdraw at any time from the interview
process. I will not use specific excerpts should you notify me at the end of the
interview.
If you have any questions regarding the study, please contact me at the Scientific
Reasoning Research Institute, Hasbrouck Lab 314, UMass, 545-0988.

I, _, have read the above statement and agree to participate
as an interviewee under the conditions stated above.

Date

Signature of participant

227

APPENDIX E
LETTER OF CONSENT - INSTRUCTORS

I am Kwan-Min Lee, a graduate student in the School of Education at University of
Massachusetts. The purpose of my doctoral study is to understand the experience of
the undergraduate teaching assistants in the Basic Math Program (Math 010L and Math
011L), and to incorporate that understanding in preparing course material for training
future assistants.
As part of the study, you are being asked to participate in an interview, in which I
will ask you to share with me your experience of one class period that you feel good
about and one that you feel had gone poorly. I will also ask you to share your
perception of the relationship between you and your TA.
The interview will be audiotaped and later transcribed. The material from the
interview will be analyzed and incorporated in my dissertation. I may wish to use
some of the interview material for journal articles, books, presentations, or for
instructional purposes for training future assistants.
To protect your identity, I will use neither your name nor the names of people
mentioned in the interview.
Your participation is voluntary. You may withdraw at any time from the interviw
process. You may also withdraw your consent to have specific excerpts used, if you
notify my at the end of the interview. If I were to want to use any material in any
way not consistent with what is stated above, I would ask for your additional written
consent.

I, _, have read the above statement and agree to participate
as an interviewee under the conditions stated above.

Date

Signature of participant
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APPENDIX F
SAMPLE CLASSROOM CIRCULATION MAP
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